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The Aberdeen Pesticide Dumps Site (APDS) consists of five separate physical areas: Farm Chemicals 
Area, Twin Sites Area. Fairway Six Area, Mclver Dump Area, and Route 211 Area. As at many 
Superfimd sites, the issues at the APDS are complex. As a result, the cleanup efforts at this Site were 
organized into the following Operable Units (OUs) by the EPA:

OU1/OU4 Soil at all 5 Areas

OU2

OU3

Renamed as OU4

Groundwater at Twin Sites, Fairway Six, and Farm Chemical Areas - 
Includes surface water and sediment sampling at Pages Lake

OUS Groundwater at Route 211 Area and Mclver Dump Area
Surface water and sediment sampling at Mclver Dump (no longer conducted)
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I. INTRODUCTION

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a. 
remedy in order to determine if the remedy is and will continue to be protective of human health and the 
environment. The methods, findings, and conclusions of reviews are documented in five-year review 
reports such as this one. In addition, FYR reports identify issues found during the review, if any, and 
document recommendations to address them.

The North Carolina Department of Environmental Quality (NC DEQ) is preparing this FYR for the U.S. 
Environmental Protection Agency (EPA) pursuant to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Section 121, consistent with the National Contingency 
Plan (NCP)(40 Code of Federal Regulation (CFR) Section 300.430(f)(4)(ii)), and EPA policy.

This is the third FYR for the Aberdeen Pesticide Dump Site (Aberdeen Site or Site). The triggering 
action for this review is the completion date of the previous FYR September 25, 2013. A policy review, 
as opposed to a stator review, is conducted when upon completion, a remedy wifi not leave hazardous 
substances, pollutants, or contaminants on site above levels that allow for unlimited use and unrestricted 
exposure but requires five years or more to complete.

The Aberdeen Pesticide Dump Site (APDS) FYR was led by NC DEQ. Participants included Stephanie 
Grubbs (NC DEQ), Doug Rumford (NC DEQ), Jon Bornholm (EPA, Remedial Project manager 
[RPM]), and Kerisa Coleman (EPA, Community Involvement Coordinator). The review began on 
January 1, 2018.

Site Background

The Site includes five noncontiguous properties and was divided into five operable units (OUs). The five 
properties are the Farm Chemicals Area (FC Area or FC), the Twin Sites Area (TS Area or TS), the 
Fairway Six Area (FX Area or FX), the Mclver Dump Area, and the Route 211 Area. Figure D-1 
(Appendix D) provides a Site Location Map for all five areas. The text below summarizes each area and 
the contaminated environmental media associated with each OU:

OU1/OU4:

OU2:

OU3:
OUS:

Contaminated soils at all five areas: FC Area, TS Area, FX Area (including the 
stockpile adjacent to the sixth fairway on the Pit Golf Course left following an 
emergency response action taken by EPA), Mclver Dump Area, and Route 211 Area. 
Contaminated soil stockpiled adjacent to FX. In 1989 the Agency re-designated OU2 as 
OU4.
Groundwater at FC, TS, and FX Areas and surface water and sediment at Pages Lake. 
Groundwater at Route 211 Area and groundwater, surface water and sediments at the 
Mclver Dump Area.

Below are brief descriptions of each area that make up the APDS.

Farm Chemical Area (FC)
The FC Area was approximately four acres in size located on flat terrain on the south side of NC 
Highway 5 (Pinehurst Road) about 0.5 miles west of the intersection with US Highway 1 and on the 
western corporate limit of the Town of Aberdeen (TOA). Figure D-2 (Appendix D) provides the Area 
Site Map for FC Area, TS Area, and FX Area and Figure D-3 is a Site Area Map for FC and TS.
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From the mid-1930's through 1987, three successive companies blended or formulated millions of 
pounds of pesticides at the FC Area. Those companies were Taylor Chemical Company (mid-1930's 
until 1964), Grower Service Corporation (1964-71), and Farm Chemicals, Inc. (1972-1987). Those 
companies formulated, blended, or diluted technical grade pesticides (generally pure or nearly pure 
pesticides) into commercial grade, finished pesticide products for agricultural use. The pesticide 
formulations or blending processes generated a large quantity of wastes containing pesticides-laced 
residue. Some of the pesticides handled during this timeframe were: dichlbrodiphenyltrichloroethane 
(DDT), aldrin, dieldrin, heptachlor, lindane, endrin ketone, chlordane, Sevin, and toxaphene. The FC 
Area pesticide blending facility was demolished in April 1997 as part of the Site cleanup process.

The soils at the FC Area were cleaned up to residential levels. Current land use includes 
commercial/light industrial facility and a warehousing/distribution/grinding facility for a gourmet coffee 
roaster. The groundwater at this Site is not used and the 2005 Declaration of Perpetual Land Use 
Restrictions (institutional control) placed on this property prohibits the installation of a potable 
groundwater well on the former FC Area. Northeast and downgradient approximately 500-700 feet is 
Pages Lake. Pages Lake is a man-made lake used for fishing and general recreation.

Of the five areas that comprise the APDS, only the FC Area property was owned by the Potentially 
Responsible Parties (PRPs) and this is the only property where Perpetual Land Use Restrictions were 
placed on the property. Under the State of North Carolina laws, in order to place Perpetual Land Use 
Restrictions on a property, the owner of the property most agree. The owners of the other four properties 
did not want to place these restrictions on their property.

Twin Sites Area (TS)
The TS Area is located north of NC Flighway 5, at the western corporate limit of the TOA and west of 
Pages Lake. This Area includes three contiguous parcels of land that encompasses approximately 
21.5 acres but not all of this 21.5 acres were used for disposal purposes. The TS Area consisted of three 
disposal areas: Areas A, B, and C. Areas A and B were open dumps within a wooded area. Area C was a 
small patch of woods between Areas A and B where pesticide-like materials were buried. Figure D-2 
(Appendix D) provides the Area Site Map for FC Area, TS Area, and FX Area and Figure D-3 is a Site 
Area Map for FC and TS.

Taylor Chemical Company used the TS Area for disposal of dusts, wastes, bags, and other used 
pesticide containers from 1945 through 1949. The technical grade ingredients for the dusts formulated 
by Taylor Chemical Company during those years included DDT, benzene hexachloride (BHC) isomers 
and copper. Grower Service Corporation continued to use the TS Area during the years from 1964 
through 1971 for disposal of dusts and granular finished products, as well as liquid pesticides and 
pesticide constituents, including xylenes and other pesticides wastes. Geigy Chemical (a separate 
Superfiind Site in Aberdeen, NC) used the TS Area in 1949 for disposal of dusts and pesticides wastes 
including DDT, BHC, and toxaphene. Significant concentrations of DDT and BHC were found at the TS 
Area when this area was discovered.

The TS Area is situated on moderately sloping terrain (5%), which slopes in a north-by-northeast 
direction towards Pages Lake, however, none of these three parcels are in direct contact with Pages 
Lake. The shoreline and Pages Lake are owned by TOA. The shoreline is approximately 350 feet 
downgradient from the disposal areas. A municipal sewer line, several groundwater seeps, and standing 
water pools are located in a wet area between the disposal areas and Pages Lake. Parts of the TS Areas
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are currently used for recreational purposes, supporting a municipal walking trail and fishing in Pages 
Lake. A former Jaycees Hut and Boy Scout camp, which were located on TOA property, have been 
removed from this property. Neither of these structures used groundwater for any purpose.

Fairway Six Area (FX)
The FX Area consists of approximately 10 acres of a 40-acre parcel situated off of NC Highway 5 
approximately 1.6 miles west-northwest of the Aberdeen corporate limits (refer to Figure D-1 (Appendix 
D) for FX Area location). The FX Area was used for disposal of pesticide dusts, granular pesticide 
waste, and technical grade pesticide containers (bags and cardboard containers). The bags and containers 
contained residual amounts of pesticides. The general area is rural and sparsely populated. However, 
there is some development in this area around Fairway No. 6 of the former Pit Golf Course, which forms 
the northern boundary of the Area. Residential structures are located approximately 1,000 feet east of 
FX, outside of the delineation of impacted soils and groundwater. Groundwater at this Area is not used. 
Figure D-2 (Appendix D) provides the Area Site Map for FC Area, TS Area, and FX Area and Figure D- 
4 is a Site Area Map for FX. The Pit Golf Course went out of business a number of years ago.

As stated previously, within the FC, TS, and FX areas, groundwater is not used for any purpose. 
Groundwater flow is in a general northeasterly direction across the FC, TS and FX site areas and 
discharges into the nearest surface water body. Appendix D, Figures D-5 and D-6 provide groundwater 
potentiometric contour maps for FC/TS Area and FX Area, respectively.

Mclver Dump Area
The Mclver Area is located approximately 0.5 miles north of the junction of State Road 1112 (Roseland 
Road) and State Road 1106, west of the TOA in Moore County, NC. The Mclver Area is approximately 
one acre in size and consists of two sub-areas. Areas B and C. A small stream, Patterson Branch, borders 
the Mclver Area to the north. Figure D-1 (Appendix D) provides the location of the Mclver Area and 
Figure D-7 provides a map showing the locations of monitoring wells associated with Areas B and C.

During the 1950s, material containing pesticide residue was placed on the land surface in Area B. The 
Mclver pesticide dump was discovered in November 1984 when the NC Solid and Hazardous Waste 
Management Branch, acting on information provided by a citizen, found pesticide drums near Lucks 
Landfill, a rubble landfill on the leased portion of the Mclver property. In March 1989, during site 
activities, pesticide materials were discovered at Area C.

In the Mclver Dump Area, the principal direction for groundwater flow in the upper portion of the 
Lower Black Creek Aquifer is predominantly north-northeast, perpendicular to Patterson Branch. 
However, the lower portion of the Lower Black Creek Aquifer exhibits a more regional northeasterly 
groundwater flow direction.

Route 211 Area
The Route 211 Area is located approximately one mile east of the TOA in Moore County, NC 
(Figure D-7, Appendix D) immediately northeast of the Aberdeen and Rockfish Railway, approximately 
1,000 feet southwest of NC Highway Route 211. Figure D-8 (Appendix D) provides the Area Site Map 
for the Route 211 Area.

The first known use of the Route 211 Area occurred when it was used for sand mining operations. The 
resulting mining basin (or pit) was 80 feet wide and from 8 to 20 feet deep. Between 1952 and 1957,
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materials containing pesticides and pesticide residue (such as cardboard containers, pesticide bags, and 
floor sweepings) were placed in this pit at the Route 211 Area.

In the Route 211 Area, the principal direction for groundwater flow in the Surficial Aquifer is toward the 
southwest. The principal direction of groundwater flow in the upper portion of the Upper Black Creek 
Aquifer is toward the east-southeast, a variance of greater than 90 degrees from the flow direction in the 
Surficial Aquifer. The groundwater flow direction in the lower portion of the Upper Black Creek 
Aquifer is toward the south-southeast. The groundwater flow direction in the Lower Black Creek 
Aquifer is primarily toward the south. Groundwater in each of these aquifers has been adversely 
impacted by the waste that was disposed at Route 211 Area.

FIVE-YEAR REVIEW SUMMARY FORM

SITE IDEN TIFICATION

Site Name: Aberdeen Pesticide Dump Site

EPAID: NCD980843346
Region: 4 State: NC

NPL Status: Final

City/County: Aberdeen, Moore County

SITE STATUS

Multiple OUs? Yes Has the site achieved construction completion? Yes

REVIEW STATUS

Lead agency: US EPA

Author name: Jon Bornholm (EPA RPM), Doug Rumford (NC DEQ), and Stephanie Grubbs 
(NC DEQ)

Author affiliation: US EPA and NCDEQ

Review period: 1/1/2018 - 9/25/2018

Date of site inspection: 3/19/2018

Type of review: Policy

Review number: 3 (third)

Triggering action date: 09/25/2013

Due date (five years after triggering action date): 09/25/2018
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II. RESPONSE ACTION SUMMARY

Basis for Taking Action

Contamin^ts that warranted remedial action include:

For Farm Chemical Area -
Soil:
Pesticides: Aldrin, Alpha-Benzene hexachloride (BHC), Beta-BHC, Delta-BHC, Gamma-BHC 

(Lindane), Chlordane, 4,4-Dichlorodiphenyldichloroethylene (DDE), 4,4- 
Dichlorodiphenyldichloroethane (DDD), 4,4-Dichlorodiphenyltrichloroethane (DDT), 
Dieldrin, Endrin Ketone, Heptachlor, Toxaphene

Inorganics: Arsenic, Copper, Lead 

. Groundwater:
Pesticides: Alpha-BHC, Beta-BHC, Delta-BHC, Lindane, l,2-Dibromo-3-Chloropropane, Disyston 

(Disulfoton), 4,4-DDD, 4,4-DDE, DDT, Endrin, Endrin Ketone, Guthion (Azinphos- 
methyl), Toxaphene

Volatile Organics: Carbon Disulfide, 1,2-Dichloroethane (1,2-DCA), Ethylbenzene,
Tetrachloroethene (PCE), Toluene, 1,1,1-Trichloroethane (1,1,1-TCA), 
Trichloroethene (TCE), Xylenes

Semi-Volatiles Organics: 2,4-Dimethylphenol, 2-Methylnaphthalene, Naphthalene, 1,2,4-
Trichlorobenezene

Inorganics: Barium, Beryllium, Chromium, Copper, Lead, Manganese, Nickel, Zinc

For Twin Sites Area -
Soil:
Pesticides: Aldrin, Alpha-BHC, Beta-BHC, Delta-BHC, Gamma-BHC (Lindane), Chlordane, DDE, 

DDD, DDT, Dieldrin, Endosulfan, Endrin Ketone, Heptachlor, Toxaphene

Inorganics: Arsenic, Copper, Lead

Groundwater:
Pesticides: Aldrin, Alpha-BHC, Beta-BHC, Delta-BHC, Lindane, Chlordane, Dasanit

(Fensulfothion), l,2-Dibromo-3-Chloropropane, Dieldrin, Disyston (Disulfoton), 4,4- 
DDD, 4,4-DDE, DDT, Endrin Ketone, Guthion (Azinphos-methyl), Heptachlor, 
Malathion, Sevin (Carbaryl), Toxaphene

Volatile Organics: Ethylbenzene, PCE, Toluene, 1,1,1-TCA, Xylenes

Semi-Volatiles Organics: 2,4-Dimethylphenol, 1,2,4-Trichlorobenezene

Inorganics: Antimony, Copper, Manganese, Silver, Zinc
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For Fairway Six Area - 
Soil:
Pesticides: Aldrin, Alpha-BHC, Beta-BFIC, Delta-BHC, Gamma-BHC, Chlordane, DDE, DDD,

DDT, Dieldrin, Endrin Ketone, Fleptachlor, Heptachlor Epoxide, Toxaphene

Inorganics: Barium, Chromium, Copper, Vanadium, Zinc

Groundwater:
Pesticides: Aldrin, Alpha-BHC, Beta-BHC, Delta-BHC, Lindane, 4,4-DDD, 4,4-DDE, DDT

Volatile Organics: 1,1,1-TCA, 1,1-Dichloroethene (1,1-DCE)

Semi-Volatiles Organics: 1,2,4-Trichlorobenezene

Inorganics: Chromium, Manganese, Nickel

For Route 211 Area- 
Soil:
Pesticides: Alpha-BHC, Beta-BHC, Delta-BHC, Gamma-BHC (Lindane), Chlordane, DDE, DDD, 

DDT, Toxaphene

Inorganics: Arsenic, Copper, Lead 

Groundwater:
Pesticides: Alpha-BHC, Beta-BHC, Delta-BHC, DDE, DDD, DDT, Lindane, Chlordane

Volatile Organics: Carbon Disulfide, Carbon Tetrachloride, 1,2-DCA, Ethylbenzene, PCE, Toluene, 
1,1,1-TCA, TCE, Xylenes

Semi-Volatiles Organics: 2,4-Dimethylphenol, 2-Methylnaphthalene, Naphthalene, 1,2,4-
Trichlorobenezene

Inorganics: Antimony, Barium, Beryllium, Cadmium, Chromium, Copper, Iron, Lead, Manganese, 
Nickel, Silver, Zinc

For Mclver Dump Area - 
Soil:
Pesticides: Alpha-BHC, Beta-BHC, Delta-BHC, Gamma-BHC (Lindane), Chlordane, DDE, DDD, 

DDT, Dieldrin, Endosulfan, Endrin Ketone, Heptachlor, Toxaphene

Inorganics: Manganese, Zinc

Groundwater:
Pesticides: Alpha-BHC, Beta-BHC, Delta-BHC, Chlordane, 4,4-DDD, 4,4-DDE, DDT 

Inorganics: Barium
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Baseline Risk Assessment
The Remedial Investigation (RI) Baseline Risk Assessment (BRA) provided the basis for taking action 
and outlined the exposure pathways which needed to be addressed in the Remedial Action (RA). The 
BRA served as the baseline for indicating risks that could exist if no action was taken at the Site.

OU1/OU3/OU4
FC, TS, and FX Areas - Soils, Groundwater. Surface Water and Sediment 
The main medias of concern were surface and subsurface soils, surface water, groundwater, and 
sediments. Exposures to groundwater was associated with significant human health risks due to 
exceedances of EPA's risk management criteria for either the average or the reasonable maximum 
exposure scenarios. Under the future residential scenario, a summary of the total lifetime excess cancer 
risks, and hazard indices (HI) for each area fell outside the lower end of EPA's acceptable risk range.

The following exposure pathways were identified for the aqueous media present at or near the Site 
(groundwater and surface water):

• Ingestion of groundwater or surface water used as drinking water
• Incidental ingestion of surface water while swimming
• Dermal contact with groundwater or surface water during household use or summer activities
• Inhalation of volatilized chemicals from groundwater while showering

Four routes were identified by which exposure to contaminants of concern (COCs) in the solid media 
(soil, sediment, dust, or 
fish) could occur:

• Incidental ingestion (e.g., eating with soiled hands);
• Dermal contact

. • Inhalation of airborne vapor or dust; and
• Ingestion of fish.

Human health risks were calculated using toxicities associated with COCs at the Site. l,2-Dibromo-3- 
chloropropane is the major contributor to risk at the FC/TS Areas via ingestion of groundwater. 
Inhalation of volatiles from groundwater is also a significant exposure pathway at the TS Area. Dermal 
exposure to pesticides in groundwater is the major source of carcinogenic risk at the FX Area. The HI 
values at the FC/TS Area greatly exceeded one while the non-carcinogenic risk at the FX Area did not 
exceed one.

An ecological risk assessment was conducted by the EPA to determine if residual pesticide contaminants 
would pose a risk to wildlife. In general, the anticipated levels of contaminants, which may remain at the 
Site, are not expected to pose a severe ecological threat to wildlife utilizing the Site. The large home 
range sizes of animals evaluated in the risk assessment compared to the relatively small area of the Site 
indicate that exposure to pesticides is limited by the amount of time the animals would be expected to 
use this portion of their home range.

OU5
Mclver Dump Area and Route 211 Area - Soil
The Mclver Dump Area was in a sparsely populated rural area that is zoned for residential. The target 
populations evaluated in the BRA under current and future land use scenarios were: on-site workers;

7
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residents nearby or site trespassers (adult and children); golfers; and future on-Site adult and child 
residents.

The Route 211 Area remains a sparsely populated rural area that is also zoned residential. The target 
populations evaluated in the BRA under current and future land use scenarios were; residents nearby or 
site trespassers (adult and children) and future on-Site adult and child residents.

Mclver Dump Area - Groundwater, Surface Water and Sediment
The contamination at the Mclver Dump Area is due to the disposal of materials containing pesticides 
and pesticide residues. Contaminants released from this material and retained by the soil served as a 
reservoir for continued release. Groundwater was impacted through the leaching action of infiltrating 
rainwater. Surface water and sediment in streams within the drainage basin may have been impacted by 
erosion or solubilization of soil-bound contaminants or by an aquifer cormection to the stream.

Future risks pertinent to OU5 (groundwater and surface water) at the Mclver Dump Area consider the 
development of groundwater resources within the contaminant plume for residents. Potential receptors 
in the future use scenario also included site visitors. The excess lifetime cancer risks associated with 
future exposure routes range from 5 x 10'^ for a site visitor that could incidentally ingest stream water 
from Pattersons Branch to 3 x ] 0"^ for a lifetime resident that could ingest groundwater for 30 years 
from the upper portion of the Lower Black Creek Aquifer. The predicted excess lifetime cancer risk 
estimate for adult, and lifetime residents are due primarily to the ingestion of groundwater from the 
upper portion of the Lower Black Creek Aquifer for 24 and 30 years, respectively. For the child resident, 
the predicted excess cancer risks are between the 1 x lO'^to 1 x 10'^risk range and below the same 
range for the site visitor. BHC isomers are the most significant contaminants in terms of cancer risk in 
this future use scenario.

Route 211 Area - Groundwater
The contamination at the Route 211 Area is due to the disposal of materials, some of which contained 
pesticides. Surface water impacts at the Route 211 Area are not expected because the nearest surface 
water body (a small man-made pond approximately 800 feet southwest) is separated from the area of 
concern by a small topographic rise. Groundwater was impacted by the same release mechanisms as the 
Mclver Dump Area.

Future risks pertinent to OU5 (groundwater) at the Route 211 Area consider the development of 
groundwater resources within the contaminant plume for residential use. Potential receptors in the 
future-use scenario include Site residents with risk associated with the Surficial, upper portion of Upper 
Black Creek, the lower portion of Upper Black Creek and Lower Black Creek Aquifers.

In the Surficial Aquifer at the Route 211 Area, the cancer risks range from 7 x 10'^ to 2 x 10"^ for a child 
and 2 X 10'^ to 5 X 10'^ for a lifetime resident exposed continuously for 30 years. In the upper portion of 
the Upper Black Creek Aquifer the cancer risks range from 1 x 10'-^ for a child resident to 3 x 10'^ for a 
lifetime resident. The cancer risks in the Lower portion of the Upper Black Creek Aquifer range from 
5 X 10'^ to 6 X 10'^ for a child and 1 x 10"^ to 2 x 10'^ for a lifetime resident, that could ingest 
groundwater from this aquifer. The cancer risks in the Lower Black Creek Aquifer cancer risks range 
from 8 X 10"® to 6 X 10"^ for a child and 2 x 10'^ to 2 x 10'^ for a lifetime resident. BHC isomers are the 
most significant chemicals in terms of potential cancer effects for all aquifers referenced above.

8
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Response Actions

Summary of Pre-Record of Decision Activities
The 1985 Potentially Responsible Party (PRP) search identified a number of PRPs. On May 15, 1985 
and September 30, 1985, the EPA notified the identified PRPs of the conditions at the Site and their 
potential liability for the costs of remediating such conditions. The notified PRPs were also invited to 
participate in the removal action at the Site. No PRPs came forward to take action. The PRPs identified 
included (listed alphabetically):

Bayer Corporation
Ciba-Geigy Corporation
E.I. du Pont de Nermours and Company
Grower Services Corporation
Kaiser Aluminum and Chemical Company
Mobil Oil Corporation
Olin Corporation
Shell Oil Company
Syngenta Crop Protection (successor to Novartis Crop Protection which was the successor to 

Ciba-Geigy Corp)
Union Carbide Corporation

On April 13, 1987, the EPA sent special notice letters to four of the PRPs and requested voluntary 
performance of a Remedial Investigation/Feasibility Study (RI/FS). None of the notified PRPs agreed to 
perform the requested work. Therefore, the EPA issued a work assignment to an EPA contractor to 
conduct the Rl/FS.

The EPA issued Unilateral Administrative Orders (UAOs) to the identified PRPs on June 22, 1994 and 
December 26, 1995 to implement the OU3 Record of Decision (ROD). The EPA amended several of 
these UAOs on December 22, 1995. Pursuant to these UAOs, the PRPs performed a substantial portion 
oftheOU3RD.

Effective March 21, 1994, two PRPs entered into an Administrative Order on Consent (AOC) with EPA 
to conduct the OU5 RI/FS. On September 16, 1997, the EPA issued an interim action ROD for the 
Route 211 Area to initiate groundwater restoration while the RI/FS and post RI/FS activities for OU5 
were completed. The interim action consisted of groundwater extraction from the source area, treatment 
of the extracted groundwater with carbon adsorption followed by discharge of the treated groundwater 
through infiltration galleries. The final OU5 ROD was issued on June 04, 1999.

A Partial Consent Decree (CD) was entered into on March 2, 1998. The remainder of the Remedial 
Design (RD) and all subsequent work has been completed under the 1998 Partial CD. The PRPs that 
signed the Partial CD were: Syngenta Crop Protection, E.I. du Pont de Nemours and Company, Olin 
Corporation, Union Carbide Corporation, Shell Oil Company, Bayer Corporation, Mobil Oil 
Corporation, Kaiser Aluminum & Chemical Corporation, and Grower Service Corporation. The Partial 
CD was lodged on December 9, 1997 with the United States District Court for the Middle District of 
North Carolina and was enter by the same Court on March 2, 1998. This Partial CD supersedes the 
previous UAOs. PRPs finished all remaining RD work and all of the RAs under this Partial CD.

APDS was finalized on the National Priorities List (NPL) on March 31, 1989.
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FC, TS, and FXAreas
Investigations conducted by the EPA and State of NC personnel between 1984 and 1988 indicated the 
potential for the release of contaminated material disposed at the FC, the TS, and the FX Areas.
Between, 1985 and 1989, the EPA conducted a number of emergency response actions at these APDS 
Areas. In June and August 1985, the EPA initiated an emergency response cleanup at the TS Area. A 
total of 221 truckloads of contaminated soil and pesticide wastes were excavated from Areas A and B 
and shipped to a Subtitle C Landfill for disposal. Also in June 1985, an unknown amount of 
contaminated surface materials and soil from trenches designated as Trench No. 1 and No. 2 at FX Area 
were excavated and transported to the same Subtitle C Landfill for disposal. In 1988, an additional 
emergency response excavation was sponsored by the EPA at the FX Area. This action involved 
excavating and stockpiling 22,000 cubic yards of contaminated soil next to the sixth fairway at the Pit 
Golf Course. This stockpile was covered and fenced with a 6-foot chain-linked fence with a locked gate.

Mclver Dumv Area
The Mclver Area was discovered in November 1984. The EPA inspected Area B in January 1985. As. 
part of this inspection, groundwater, soil and surface water samples were collected and analyzed. The 
EPA initiated cleanup and removal activities in June 1985 and conducted an RI/FS for the Site in 1987.
In March 1989, pesticides were discovered at Area C. During May and June 1989, approximately 
3,200 cubic yards of material and soil were removed from Area C and stockpiled on an impermeable 
liner located near Area C.

The PRPs entered into an AOC with the EPA on March 21, 1994 to perform the OU5 Rl/FS. In late 
1997, the PRPs excavated approximately 12,828 tons of soil containing pesticide residue from both 
Areas B and C. This excavated soil and the soil stockpile (excavated previously) were transported to the 
thermal desorption unit located at the FX Area for treatment. The treated soils were then returned to 
Areas B and C and used as clean-fill. As a result of these remedial activities, known sources of 
pesticides were removed from the Mclver Area.

Route 211 Area
In June 1986, the EPA removed approximately 100 cubic yards of pesticides and soils at the Route 211 
Area Site. In June 1989, the EPA Emergency Response Team removed an additional 200 cubic yards of 
similar material. In late 1997, the PRPs conducted a large soil excavation (3,464 tons) that extended 
beyond the known extent of the original contamination. The soil was treated ex-situ by thermal 
desorption (at the FX Area) to below the performance standards and then replaced in the excavation. 
Confirmation sampling from the excavation confirmed that soil contamination had been removed. Soil 
remediation was completed in June 1998.

Remedial Action Objectives
Due to the Site’s complexity, the EPA organized the Site into five OUs. The following section. Remedy 
Components, is a detailed summary of the decision documents for each OU. Below are the remedial 
action objectives (RAOs) defined in the decision documents.

OU1/OU4
Soil-FC, FX, TS, Mclver Dump, and Route 211
OU2 consisted of contaminated soil stockpiled adjacent to FX. In 1989 the Agency re-designated OU2 
as OU4 in a ROD dated June 30, 1989. The EPA then issued the OUl ROD and OU4 ROD Amendment
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in one document dated September 30, 1991. The RAOs were not defined in the 1991 ROD/ROD 
Amendment; however, the remedial goals for OUl and OU4 include:

• Overall protection of human health and the environment addresses whether a remedy provides 
adequate protection and describes how risks posed within each pathway are eliminated, reduced, 
or controlled through treatment, engineering, and institutional controls (ICs).

• Compliance with identified Applicable or Relevant and Appropriate Requirements (ARARs) and 
cleanup levels developed for the protection of direct contact with contaminated soils. Table 1 
presents the Soil Remediation Levels as Specified in the 1991 OUl ROD and OU4 ROD 
Amendment. Table 1 also identifies the anticipated land uses associated with these remediation 
(cleanup) levels.

• Excavation, on-Site thermal desorption, and on-Site ash disposal. Excavation of contaminated 
soil, with care taken to prevent or minimize transport of soil contamination to the aquatic system 
via erosion and/or storm water runoff, will be required at each area.

The following provides the current and potential future land uses along with the targeted populations 
that were identified for each area that are associated with the remediation (cleanup) levels specified in 
Table 1.

Farm Chemicals Area - The targeted populations are:
• on-site adult and child residents (current & future)
• on-site adult workers (future)

Twin sites Area - The targeted populations are:
• adult and child residents nearby (current)
• site trespassers (current)
• on-site adult and child resident (future)
• recreational adult and child users (future)

Fairway Six Area - The targeted populations are:
• on-site workers (current and future)
• residents nearby or site trespassers, adults and children (current and future)
• golfers (current and future)
• on-site adult and child resident (future)

Mclver Dump Area - The targeted populations are:
• residents nearby or site trespassers, adult and children (current)
• on-site adult and child residents (future)

Route 211 Area - The targeted populations are:
• residents nearby or site trespasser, adults and children (current)
• on-site child and adult residents (future)

OU3
Groundwater at FC, TS, FX Areas
The ROD for OU3 was signed in October 07, 1993. The EPA modified this ROD through the issuance 
of two Explanation of Significant Differences (ESDs) and one ROD Amendment. The first ESD, issued 
on June 04,1994, added additional COCs to Table 22 in the 1993 OU3 ROD. Table 22 provides the 
groundwater performance standards (cleanup levels) for the COCs in groundwater. The second ESD, 
issued on September 15, 1997, modified the remediation philosophy for the remedial action at the Site. 
The 1997 ESD allowed for a greater latitude in the selection of groundwater treatment technologies as 
well as the treatment of waste streams generated by this treatment, expanded the discharge options for

11
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the treated groundwater; allowed the incorporation of phytoremediation into the remedy; and instituted a 
"Trigger Mechanism" tied to concentrations of contaminants detected in the sentinel monitoring wells as 
well as other monitoring wells.

The RAOs for the contaminated groundwater at the FC, TS, and FX Areas are presented below. Table 2 
presents the groundwater remediation levels as specified in the 1993 ROD and 1994 ESD.

• Prevent human exposure (via ingestion and inhalation during showering) to groundwater 
containing total carcinogens at levels above the acceptable risk range of 10"'* to 10'^.

• Prevent human exposure (via ingestion and inhalation during showering) to groundwater having 
a total level of non-carcinogens causing the HI to exceed the acceptable level of 1.0.

• Reduce groundwater contaminants to levels which are protective of the environment as specified 
in ARARs.

• Control future releases of contaminants to ensure protection of human health and the 
environment (CERCLA Section 121).

• Permanently and significantly reduce mobility, toxicity, or volume of characteristic hazardous 
waste with treatment (CERCLA Section 121 (b)).

Table 1: Soil Remediation Levels as Specified in the December 1992 OUl
ROD/OU4 Explanation of Significant Difference

Contaminant Soil Remediation Level
(mg/kg)

Pesticides
Alpha-BHC 1
Beta-BHC 2
Gamma-BHC (Lindane) 3
4,4’-DDE 10
4,4’-DDT 11
Heptachlor 0.764
Toxaphene 6
Inorganics
Arsenic 30(1*)
Copper 1,531
Lead 500
mg/kg = milligram per kilogram
* Initial ROD remediation level was 1 mg/kg and modified by the 1996 ESD to

30 mg/kg
Soil cleanup levels are based on residual lifetime excess cancer risk of 1 x 10'^.

Surface Water
Surface waters were sampled during the RI at the FC and TS Areas. Contaminants associated with the 
seep area downgradient of the TS Area were determined to pose a level of risk from the combined oral 
and dermal pathways. The contamination present in the waters of the seeps is a manifestation of the 
surface discharge of the contaminated groundwater associated with plumes from the FC and TS Areas.

12
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Remediation of these plumes will reduce future contamination of the seeps; hence the risk posed by 
them. Therefore, the surface waters of these seeps would be cleaned up by source remediation.

The North Carolina Administrative Code (NCAC) Title 15A, 2B, regulations, promulgated under the 
authority of the NC Water and Air Resources Act govern the water quality standards applicable to 
surface waters and will be used as the surface water-ARARs.

Sediment
Risk Assessment data on the contaminated sediment samples collected from the seeps at the FC and TS 
Areas show risks to human health within the range of levels which are acceptable to the EPA. The risks 
associated with the contaminated sediments in Pages Lake would be mitigated through natural 
attenuation, following soil cleanup activities at the FC and TS Areas.

Table 2: Groundwater Remediation Levels for OU3 as Specified in the 1993 ROD and 
1994 ESD

Groundwater Rationale for Federal maximum
Contaminant Remediation Level Clean-up Level Contaminant Level

(Pg/L) (Pg/L)
Pesticides
Aldrin 0.01 CRQL N/A
Alpha-BHC O.Ol CRQL N/A.
Beta-BHC 0.01 CRQL N/A
Delta-BHC 0.01 CRQL N/A.
Gamma-BHC (Lindane) 0.0265 NC 2LNC 2L 0.2
Chlordane 0.027 NC 2LNC 2L 2
Dasanit (Fensulfothion) 0.8 CRQL^ N/A
l,2-Dibromo-3-
Chloropropane 0.025 CRQL^ 0.2

Dieldrin 0.02 CRQL N/A
Disyston (Disulfoton) 0.7 CRQL" N/A
4,4’-DDE 0.02 CRQL N/A
4,4’-DDD 0.02 CRQL N/A
4,4’-DDT 0.02 CRQL N/A
Endrin 0.2 CRQL ^ 2
Endrin Ketone 0.02 CRQL N/A
Guthion (Azinphos methyl) 1 CRQL^ N/A
Heptachlor 0.076 NC 2LNC 2L 0.4
Heptachlor Epoxide 0.038 NC 2LNC 2L 0.2
Malathion 1.1 CRQL® N/A
Sevin (carbaryl) 10 CRQL® N/A
Toxaphene 0.031 NC 2LNC 2L 3
Volatile Organic Compounds
Carbon Disulfide 1 CRQL N/A'
Carbon Tetrachloride 0.3 NC 2LNC 2L 5

13
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Table 2: Groundwater Remediation Levels for OU3 as Specified in the 1993 ROD and 
1994 ESD

Contaminant
Groundwater 

Remediation Level 
(Pg/L)

Rationale for 
Clean-up Level

Federal maximum 
Contaminant Level 

(pg/L)
1,2-Dichloroethane 0.38 NC2LNC2L 5
Ethylbenzene 29 NC 2LNC 2L 700
Tetrachloroethene 0.7 NC 2LNC 2L 5
Toluene 1,000 MCL 1,000
1,1,1 -Trichloroethane 200 MCL 200
Trichloroethene 2.8 NC2LNC2L 50
Xylenes (total) 400 NC 2LNC 2L 10,000
Semi-volatile Organic Compounds

2,4-Dimethylphenol 5 crql N/A
2-Methylnaphthalene 5 CRQL N/A
Naphthalene 5 CRQL N/A
1,2,4-trichlorobenzene 70 MCL 70
Inorganics
Antimony 6 MCL 6
Barium 1,000 MCL 1,000
Beryllium 4 MCL 4
Cadmium 5 MCL 5
Chromium 50 NC 2LNC 2L 100
Copper 1,000 NC 2LNC 2L 1,300
Iron 300 NC 2LNC 2L 300

Lead 15 EPA Action 
level 15

Manganese 50 SMCL 50
Nickel 100 MCL 100
Silver 50 MCL 50
Zinc 5000 SMCL 5,000
CRQL - Contract Laboratory Program Contract Required Quantitation Limit
CRQL® - Contract Laboratory Program Contract Estimated Quantitation Limit '
EPA Action Level- OSWER Cleanup level
NC 2L - North Carolina Groundwater Quality Standards
MCL - Maximum Contamination Limit, Federal Standard
SMCL - Secondary Maximum Contamination Limit
N/A - Not Applicable
Hg/L is equivalent to parts per billion

Ecological
Remedial goals for the surface water at 0U3 are to be protective of both human health risk and 
environmental risks to ecological receptors. Environmental risks to ecological receptors shall be 
monitored and evaluated under the five-year review process.

14
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OU5
Route 211 Area Groundwater
An Interim Action ROD for Route 211 Area OU5 was signed on September 16, 1997 resulting in the 
construction and operation of a groundwater extraction, treatment, and re-injection system. The Final 
ROD for the Site was signed on June 04, 1999. The RAOs specified in the 1999 Final ROD are:

• Protect human health by preventing the ingestion of groundwater with COC concentration 
exceeding established Federal and State ARARs, having potential carcinogens in excess of a 
total lifetime cancer risk of 1 x 10"^, or having a hazard index greater than 1 for non-carcinogens.

• Protect human health and the environment by restoring groundwater at the Route 211 Area to 
concentrations below the cleanup levels for the COCs.

•. Protect the environment by preventing future potential impact to downgradient surface waters.

Mclver Area Groundwater
Based on data collected during the RI, COCs were identified for both the upper and lower portions of 
the Lower Black Creek Aquifer. Based on the Feasibility Study, concentrations of COCs in the lower 
portion of the Lower Black Creek Aquifer do not exceed Federal or State ARARs. Therefore, the RAOs 
developed for the upper portion of the Lower Black Creek Aquifer at the Mclver Area are:

• Protect human health by preventing the ingestion of groundwater having potential carcinogens in 
excess of established Federal and State ARARs and a total lifetime excess cancer risk greater 
than 1 X 10-^.

• Protect human health and the environment by restoring groundwater at the Mclver Dump Area to 
concentrations below the cleanup levels.

• Protect the environment hy preventing future potential impact to Patterson Branch.

Remedy Components 
OU1/OU4
Soil - FC, TS, FX, Mclver Dump, and Route 211 Areas 
1989 OU2 ROD, 1991 OUl ROD/OU4 ROD Amendment
The EPA issued the OU2 ROD on June 30, 1989 and the OUl ROD and OU4 ROD Amendment in one 
document dated September 30, 1991. The OU4 ROD Amendment re-designated OU2 as OU4 and^ 
changed the selected remedy for OU2 from incineration to thermal desorption, with incineration as a 
contingent alterative. The OUl ROD/OU4 ROD Amendment dealt with the contaminated soil/debris at 
all five areas including the stockpiled contaminated soil adjacent to FX. This stockpile was the focus of 
OU2.

1992 ESD, 1996 BSD
The OU1 ROD/OU4 ROD Amendment was modified twice through the issuance of two ESDs. The first 
ESD was issued in December 1992. The primary modification was to alter the soil excavation standard 
for each contaminant. The original ROD established cleanup standards for each COC based on a risk 
level of 1 X resulting in cumulative risk level of 1x10'^. Soil cleanup levels (Table 1) are based on 
residual lifetime excess cancer risk. These excavation standards became the remediation standards for 
these COCs by default as the specified concentrations were protective of human health to 1 x lO'^. The 
EPA issued the second ESD in May 1996 which modified the depth of the soil excavation based on the 
revised cleanup standard for arsenic in soils at the FC Area. The revised standard was based on a change 
in the caneer slope faetor and a change in the bioavailability factor, both affecting the original risk 
assessment caleulations. The new cleanup standard of 30 milligrams per kilogram (mg/kg) for arsenic 
represented a 2.6 x 10'^ carcinogenic risk level and a noncarcinogenic HI of 1.
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OU3
Groundwater - FC, TS, and FXAreas
1993 OU3 ROD
Originally, OU3 focused on groundwater concerns at all five areas. However, following the completion 
of the OU3 RI/FS in May 1993, the EPA elected to split APDS groundwater into two OUs. OU3 would 
address contaminated groundwater issues at FC, TS, and FX Areas, and OUS would address 
contaminated groundwater concerns at Route 211 Area and groundwater, surface water, and sediment 
concerns at the Mclver Dump Area.

The OU3 ROD was signed in October 07, 1993. The 1993 OU3 ROD required groundwater remediation 
through pump and treat across the entire plume at the FC/TS Area and plume at the FX Area. The major 
components included: extraction of groundwater across OU3 using extraction wells and intercept 
trenches; pretreatment consisting of equalization and neutralization; post-treatment using granular 
activated carbon (GAC); and discharge of treated water by infiltration basin, injection wells, or 
discharge to publicly owned treatment works; and continued monitoring of the affected sediment and 
surface water contamination.

1994 ESD
The EPA modified the 1993 ROD through the issuance of two ESDs and one ROD Amendment. The 
first ESD was issued on June 06, 1994. This ESD corrected omissions from Table 22 within the ROD 
which identified the performance standards for the COCs in the groundwater for the three OU3 Areas. 
The following seven COCs (chlordane, endrin, heptachlor epoxide, trichloroethene, carbon tetrachloride, 
cadmium, and iron) were inadvertently omitted from Table 22 in the 1993 ROD. The June 1994 ESD 
added these contaminants to this table.

1997 ESD
The second ESD was issued on September 15, 1997. The second ESD accomplished the following: 
modified groundwater extraction philosophy from capturing the entire plume to installing extraction 
wells in “hot spots”; change technology to treat off-gas from the treatment system prior to release to 
atmosphere; allow PRPs to manage spend GAC in the most economical means; increase discharge 
options; require installation of sentinel/monitoring wells (MWs); allow phytoremediation zones 
upgradient of the surface water bodies receiving groundwater discharge; and instituted a “trigger 
mechanism” and “decision tree” in the event that concentrations in the sentinel wells increase.

2003 ROD Amendment
Based on information gathered since the issuance of the 1993 OU3 ROD, the EPA elected to change the 
OU3 groundwater remediation alterative from a pump and treat alternative to a monitored natural 
attenuation (MNA) alterative. Therefore, with the issuance of the September 30, 2003 OU3 ROD 
Amendment, construction at the APDS Superfund Site was deemed complete. The 2003 OU3 ROD 
Amendment incorporated the following changes to the 1993 ROD: eliminated the requirement to operate 
pump and treat technology; allowed the use of MNA for the three OU areas; delineated the FC southern 
groundwater plume; required additional sampling in Pages Lake; implemented ICs through Perpetual 
Land Use Restrictions; required the contact of owners of property that overlie the plume; and 
acknowledged the requirement specified in the NC Groundwater Standard (NC 2L).
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OU5
Groundwater - Mclver Dump and Route 211 Areas 
1997 Interim Action ROD
The selected remedy for the groundwater at the Route 211 Area was conducted in two phases. The first 
phase was implemented in 1997 under the direction of the September 16,1997 Interim Action ROD.
The first phase included installing and operating a groundwater extraction, treatment, and discharge 
system in the source area.

1999 ROD
The June 04, 1999 ROD for OU5 addresses groundwater at the Route 211 Area and the groundwater, 
surface water, and sediment at the Mclver Area.

Route 211 Area ,
• Groundwater recovery from the source area groundwater using extraction wells, treatment by 

carbon adsorption, and discharge via injection (infiltration galleries/injection wells)
• MNA for groundwater downgradient of the source area in the surficial. Upper Black Creek, and 

Lower Black Creek aquifers
• Area Reconnaissance
• Contingency controls with wellhead treatment or alterative water supply is future potential 

receptors are identified

Mclver Dump Area
• MNA for groundwater dowiigradient of the source area
• Continued monitoring surface water and sediment
• , Phytoremediation
• Area Reconnaissance
• At the time the ROD was written in 1999, there were no receptors using adversely impacted 

groundwater. However, if potential receptors are identified in the future (as this area develops), 
an alternative water supply or well head treatment will be provided to prevent exposure. This 
option would be available for any potential receptor until the groundwater cleanup levels are 
achieved.

Table 3 presents the groundwater remediation levels specified in the 1999 ROD for OU5.

Table 3: Groundwater I 
Mclver Dump

Remediation Levels foi 
and Route 211

• OU5 as Specified iin the 1999 ROD for

Contaminant
Groundwater 

Remediation Level 
(Pg/L)

Rationale for 
Clean-up Level

Federal maximum 
Contaminant Level 

(Hg/L)
Pesticides

Alpha-BHC 0.02 Risk-Based N/A
Beta-BHC 0.10 Risk-Based N/A
Delta-BHC 70 Risk-Based N/A
Gamma-BHC (Lindane) ^ 0.20 MCL/NC 2L 0.2
NC 2L - North Carolina Groundwater Quality Standards
MCL - Maximum Contamination Limit, Federal Standard 
gg/L - micrdgrams per liter
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Status of Implementation

Restrictive covenants are in place on the property deed for the FC Area as ownership for this property 
was under the control of the PRPs. The implemented restrictive covenants prevent the installation of a 
potable well and contact with the groundwater. The PRPs also contacted property owners whose 
properties were located in areas overlying groundwater with any detection of COCs attributed to the Site 
and informed these property owners of the presence of these detections.

Potable water is provided by the TOA municipal water supply system. The TOA, in a letter dated April 
29, 1997, informed the EPA that the TOA would not install any municipal water supply wells 
downgradient of the Site. In addition, the TOA and Moore County provides additional protection 
through the Wellhead Protection Program, county permit process, review of City water records to verify 
no new wells have been installed, and completion of an independent survey and verification process.

The Site achieved construction completion when the Preliminary Closeout Report (PCOR) was signed in 
September 2003. The EPA and NC DEQ have determined that all RA construction activities, including 
the implementation of the ICs at OU3, were performed according to specifications.

OU1/OU4 REMEDY
The OU1/OU4 remedy for contaminated soils permanently removed the contamination from the soil via 
excavation and thermal desorption. RD activities began in August 1993 and were completed in 
November 1996. The PRPs performed the RD under the EPA issued 1993 UAO and carried out the RA 
under the March 1998 Partial CD. The following activities were completed as part of the OU1/OU4 
remedy: demolition of on-Site buildings with offsite disposal of the debris; construction of the thermal 
treatment facility; excavation and thermal treatment of contaminated soil from the five areas; 
confirmation sampling of sidewall and the bottom of the excavations to ensure remediation levels were 
obtained, backfill the excavated areas with successfully treated excavated soils; and re-grade/revegetate 
all impacted areas. EPA and North Carolina Department of Environment and Natural Resources 
(NCDENR, currently NC DEQ) inspected the areas to confirm all Site restoration activities were 
competed in accordance to the ROD and RD. The thermal treatment process successfully removed the 
organic pesticides from the contaminated soil. However, 1,647 tons of treated soil was found to contain 
levels of arsenic above the arsenic cleanup level, these soils were transported to a Subtitle C landfill for 
disposal.

Table 4 presents a summary of the ICs implemented for each OU.

The soil RD provided initial cut line excavation plans and mandated the removal of buried debris and 
other visible contamination at the discretion of EPA and NCDENR (currently NC DEQ) oversight 
personnel. The Aberdeen Community was also involved throughout the soil RA planning and 
implementation with monthly community liaison meetings. Following completion of the excavation, 
confirmatory sampling grids were used to confirm that performance standards identified in the 1991 
ROD as modified by the December 1992 and May 1996 ESDs were met for all excavation areas. If the 
concentration of a COC in a grid exceeded the performance standard, additional excavation was 
performed. Excavation continued until visibly contaminated soils were removed and the expanded and 
re-excavated grids passed the performance standards for soil. After confirmatory sampling, it was 
determined that over 98% of the contaminant mass was removed from the Site.
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Table 4; IC Summary Table

OU Media ICs
Needed

ICs Called for 
in the Decision 

Documents

Impacted
Parcel(s) IC Objective Instrument in Place

OU3 Ground-
water

Yes

Yes,
2003 ROD 

Amendment for 
OU3

Prevent 
installation of 
potable wells in 
the plume 
associated with 
the source area*

2005 Declaration of 
Perpetual Land Use 
Restrictions

See plume/parcel 
map for impacted 

properties 
(Appendix D, 
Figure D-8)

OU5 Ground-
water

No No NA

Moore County has 
implemented the 
following state statue. 
North Carolina 
Administrative Code 
(NCAC) Title 1 SA 
Subchapter 2C - Section 
0.300 - Permitting and 
Inspection of Private 
Drinking Water Wells.

The land use restrictions are for those properties under the control of the PRPs when the OU3 ROD Amendment was 
issued.

Current risk review of the soil remediation levels concluded that they remain within the acceptable risk 
levels of below 1 x lO^ for carcinogens and a noncancer HI of less than 1. However, this type of 
quantitative analysis cannot be condueted for lead. It should be noted that the ROD remediation level for 
lead in soil was established as 500 mg/kg which is equivalent to parts per million (ppm), which is above 
the current federal regional screening level for lead in soil, 400 mg/kg. As stated in the April 1999 
Closure Report for the FC Area, all treated soils were returned to the Site for backfdl in the excavations 
not exceeding 12 inches in thickness and compacted to 90 percent of the maximum dry density. FC 
Confirmatory Soil Sampling Analytical Results (Table 6 of the 1999 Closure Report), indicates that the 
highest lead level detected was 27 mg/kg, which is below the remediation level of 500 mg/kg and below 
the eurrent lead regional screening level of 400 mg/kg. Therefore, no exposure to contaminated soils 
above the 400 mg/kg lead cleanup level exists and/or no unacceptable risk is evident.

OU3 REMEDY
The OU3 RD was conducted in aceordance with the 1993 ROD as modified by the 1994 and 1997 
ESDs, and the 2003 ROD Amendment. The groundwater RA was performed under the 1998 Partial CD 
and took plaee in two phases. The first phase involved pilot-seale testing of in-situ technologies and 
conducting MNA sampling and analyses. The results of these efforts were used to develop the final RD 
reflected in the 2003 ROD Amendment. Specific efforts included: pilot-scale planting and measurement 
of hybrid poplar trees; pilot-scale in-situ treatment using hydrogen release compound to reduce



Third Five- Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County. NC

contaminant levels detected in seeps between the TS disposal area and Pages Lake; and quarterly 
sampling events to MNA parameters.

The second phase entailed implementing the remaining approved remedial activities. These activities 
included full-scale development and maintenance of the hybrid poplar trees (phytoremediation zones), 
groundwater monitoring, surface water, sediment, and forage fish tissue sampling from Pages Lake as 
described in the 2003 ROD Amendment.

OU5 REMEDY
Route 211 Area

Pump and Treat System
The selected remedy for the groundwater at the Route 211 Area was conducted in two phases. The first 
phase was implemented in 1997 pursuant to the 1997 Interim Action ROD and included installing and 
operating a groundwater extraction, treatment, and discharge system in the source area. This 
groundwater treatment system became operational on January 18, 1998. The Route 211 groundwater 
system is comprised of one extraction well that is housed in a treatment building. The extracted 
groundwater is filtered through bag filters and then treated through two 55-gallon drums of activated 
carbon. Treated water is then discharged via an infiltration gallery system which is located upgradient of 
the extraction well and source area to form a closed loop system.

Monitored Natural Attenuation (MNA)
The second phase was implemented in accordance with the 1999 Final ROD. This phase included the 
installation of additional monitoring wells; the establishment of a groundwater sampling program; and 
the initiation of a reconnaissance program for the surrounding area. Monitoring of the complete 
monitoring well network began in 2001 on a quarterly basis. In 2004, the EPA and NCDENR (currently 
NCDEQ) agreed to reduce the monitoring frequency to semi-annually/annually. (Sampling frequency 
and MWs sampled can be found in the Data Review Section of this FYR).

MUW-13 Sampling
The TOA operates, maintains, and monitors municipal supply well #13 (MUW-13). MUW-13 draws 
water from the two aquifers contaminated by the Site (Upper and Lower Black Creek aquifers). 
Currently, the PRPs supply carbon to the TOA for the carbon filtration system at this MUW. 
Groundwater from this well is treated by two lOjOOO-pound carbon vessels. Refer to Section MUW-13 
on page 34 of this report for recent analytical data regarding the quality of the groundwater being 
extracted from MUW-13.

Private Well Sampling
In 1995, the PRPs submitted a Private Well Sampling and Analysis Plan. This plan established goals for 
the PRPs for collecting groundwater from a privately-owned water supply well approximately 1,400 feet 
southwest of the Route 211 area. This private well has been sampled quarterly from 2001 until present. 
This sampling effort is neither a requirement of the 1997 Interim ROD or the 1999 Final ROD but a 
commitment made by the PRPs.

Mclver Dump Area
MNA and Phytoremediation

Implementation of the selected remedy at the Mclver Area included the installation of additional 
monitoring wells; establishing a groundwater monitoring program; installation of a phytoremediation
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system; and establishing an area reconnaissance program. MNA at the Mclver Area requires active 
monitoring of groundwater COC concentrations. Implementation included the installation of three 
monitoring wells in February 2000. After two years of quarterly sampling, the EPA and NCDENR 
(currently NC DEQ) agreed to reduce the monitoring frequency to semi-annually/annually. (Sampling 
frequency and MWs sampled can be found in the Data Review Section of this FYR).

In March 2000, phytoremediation installation occurred at the Site. Within the planting areas, the upper 
four inches of soil were tilled and amendments were added. Trenches were cut and bare root tree stocks 
(four to seven feet high) were planted approximately three feet apart in the trenches. A total of 431 trees 
were planted, with 165 trees being planted in area B and 266 trees planted in Area C.

Surface Water and Sediment
Monitoring requirements for surface water and sediment sampling was presented in the Performance 
Monitoring Plan for the Mclver Dump Area (March 2000). This plan required that four surface water 
samples be collected upon start-up of the Remedial Action in May 2000 and again six months later; 
Because surface water results for both sampling events at all sampling locations were below the 
detection limit and less than a risk of 10'^, the Final Performance Monitoring Plan required that the next 
surface water sampling event be conducted as part of the First FYR. Sampling conducted as part of the 
2008 FYR, concluded that the stream sediment samples were at or below the detection limit and no 
further surface water or sediment sampling was required.

System Operation/Operation and Maintenance (O&M)

OU1/OU4
The soil remedies at the Site are complete and therefore no O&M costs or activities are reportable.

OU3
The PRPs are conducting long-term O&M at the Site. The primary activities associated with O&M 
include: visual inspection of trees, treatment for pests and mowing of the planting area; inspection of the 
condition of the groundwater monitoring wells; and groundwater sampling every five years for the FYR. 
Since the primary cleanup took place during the soil cleanup phase of the RA, the remaining 
components of OU3 are phytopumping and MNA of the groundwater.

Phytopumping and natural attenuation of groundwater will continue as the primary mechanisms of 
remediation for OU3, as the source of groundwater contamination in soil has been removed. The 
primary O&M activities have been geared towards monitoring groundwater, inspections, and 
maintenance of the trees. Table 5 below presents the O&M activities that have occurred on the Site 
during the FYR period. No unexpected O&M problems have occurred at the Site. No O&M reports have 
been prepared for the Site.

O&M costs include site maintenance, sampling and monitoring efforts, monitoring well maintenance, 
and tree maintenance. The O&M costs for the past five years are consistent with the originally estimated 
annual costs of $120,000 per year (refer to Table 6). The O&M costs for 2018 to 2022 include costs to 
replace and replant trees that are mature and nearing end of life expectancy. The goal of replanting 
would be to keep pace with mortality with the expectation of replacing most of the trench planted trees 
over the next 10 years.
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Table S: 0«&M Activities OU3

0<&M Event Date
2SWMS03 monitoring well casing repaired and well 

redeveloped after damages by City mowing 
equipment.______________________________

April 2013

Touchup identification on remaining wells, lubricate 
locks on wells, lubricate hinges on well houses, trim 
vegetation around all wells and well houses, trim 
pathways to SWMS locations. ___

October 2014

A full inventory of existing monitoring wells and
piezometers was performed. Touchup identification 
on wells, sand and repaint well houses with peeling 
paint, replaced locks on wells as needed, lubricate 
locks on wells, lubricate hinges on well houses, trim 
vegetation around all wells and well houses, trim 
pathways to SWMS locations. Replaced dedicated 
bladder pumps in wells l-MWS-14 and l-MWD-07.

March 2018

Table 6: Annual System Operations/O&M (Costs for OU3

Site Capital Costs
Annual O&M 

Costs
Estimated 2018-2022 Annual 

O&M COSTS
Farm Chemical/Twin Sites $160,000 $85,000 $35,000
Fairway Six 0 $35,000 $28,000
Totals $160,000 $120,000 $63,000

OU5
Route 211 Area
O&M includes semi-annual groundwater sampling; routine maintenance of the groundwater treatment 
system; quarterly sampling of one private drinking water well; providing carbon when necessary to the 
TOA for MUW-13’s filter system, and off-Site reconnaissance for new construction and/or installation 
of new drinking water wells. Table 7 summarizes the overall O&M costs for the past 5 years.

Table 7: O&M Aetivities and Cost per Year for Route 211 Area

O&M Event and Significant Activities per Year Overall O&M 
Cost per Year

2013 October: Replaced sump pump in treatment building and replaced well 
wizard bladder pumps in two monitoring wells. $125,000

2014 (No significant O&M activities reported) $119,000

22



Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

Table?: O&M Activities and Cost per Year for Route 211 Area

O&M Event and Significant Activities per Year Overall O&M 
Cost per Year

2015
February: Replaced UV light in private drinking well treatment system

September: Replaced submersible pump in extraction well
$115,000

August: Carbon replacement in all three carbon vessels.

2016 October: Renewed Non-Discharge Permit from NC Division of Water 
Resources. Permit effective on October 13, 2016.

• $115,000

2017

April: Excavation and replacement of three discharge lines to infiltration 
galleries due to tree root intrusion.

October: Replaced submersible pump in extraction well and treatment 
building sump pump.

$110,000

Mclver Dump Area
O&M includes semi-annual sampling; inspection of the hybrid poplar trees, access gates, and MWs; and 
offsite reconnaissance for new construction or installation of drinking water wells. Table 8 summarizes 
the overall O&M costs for the past 5 years.

Table 8: O&M Activities and Cost per Year for Mclver Dump Area

O&M Event and Significant Activities per Year Overall O&M 
Cost per Year

2013 (No significant O&M activities reported) $46,000
2014 (No significant O&M activities reported) $39,000

2015 (No significant O&M activities reported) $44,000

2016

June: EPA notified of potential property ownership change.

August: Mutually agreed with the EPA not to access the property 
until after legal proceedings regarding property ownership. Monthly 
Site inspections suspended and Fall 2016 semiannual groundwater 
sampling event delayed due to property ownership dispute.

$33,000

2017

April: Groundwater sampling event postponed due to continued 
property ownership dispute.

August: Granted access to Mclver Site. Renewed monthly site 
inspections and performed mowing and phytoremediation tree 
maintenance.

October: Performed the annual groundwater sampling event.

$32,000
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III. PROGRESS SINCE LAST FIVE-YEAR REVIEW
Table 9 re-iterates the Protectiveness Determination/Statements included in the 2013 FYR for the two 
active OUs.

Table 9: Protectiveness Determination/Statements from the 2013 FYR

OU Protectiveness
Determination Protectiveness Statement

OU3 Short-term Protective

Currently the Site is protective of human health and the 
environment in the short-term because soil contamination was 
remediated through source removal and groundwater 
contamination is being remediated at the Site. The remedy 
currently protects human health and the environment because no 
human or ecological exposure pathways exist to contaminated 
groundwater in the short term. The remedy in place is protective 
in the long term because appropriate Institutional Controls are 
in place to prevent future exposure to groundwater via potable 
wells that have been adversely impacted with concentrations of 
contaminants from the source Areas above the groundwater 
cleanup levels specified in OUS decision documents.

OUS Short-term Protective

Currently the Site is protective of human health and the 
environment in the short term because soil contamination was 
remediated through source removal and groundwater 
contamination is being remediated at the Site. The remedy 
currently protects human health and the environment because no 
human or ecological exposure pathways exist to contaminated 
groundwater in the short term. However, in order for the remedy 
to be protective in the long term, the following action needs to be 
taken: change the cleanup level for delta-BHC to a level that is 
protective of human health.

Site-Wide Short-term Protective

The Site remedy is protective of human health and the 
environment in the short term, because all exposure pathways 
that could result in unacceptable risks are being controlled; 
however, in order for the Site remedies to be protective in the 
long-term, issue an Explanation of Significant Difference to 
revise the cleanup level for delta BHC in the OUS Record of 
Decision to be protective of human health.

The following table. Table 10, summarizes the issues and recommendations stated during the previous 
FYR report and the implementation status and/or completion of these recommendations.
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Table 10: Explanation and Discussion of Retlommendatioins and Issues from 2( 113 FYR

Issue Recommendations Current
Status

Current
Implementation 

Status Description

Completion 
Date (if 

applicable)
OU3

Determine if any of 
the monitoring 
wells/piezometers 
should be 
abandoned.

Inventory all wells 
(monitoring/extraction/ 
piezometers) and 
determine based on 
their condition and/or 
disuse, if they need to 
be abandoned.

Completed

Optimization of the 
monitoring well 

network with 
inventory and 

abandonment of 
unutilized 

monitoring wells 
and piezometers

April 2015

No current surface 
water and sediment 
sampling plan for 
Pages Lake

Revise sampling 
program and schedule 
to include surface water 
and sediment sampling 
of Pages Lake as part 
of the FYR process.

Completed

Continuation of 
long-term 

monitoring every 
five years as part of 

the FYR process 
including xylenes 
and sodium and 

additional surface 
water and sediment 
sampling in Pages 

Lake

April 2015 
program 
revision 

completed.

Surface water 
and sediment 

sampling to be 
conducted as 

part of the FYR 
in May 2018*

OU5

Cleanup level for 
delta-BHC not 
protective of human 
health

Issue an Explanation of 
Significant Difference 
that specifies a cleanup 
level for delta-BHC 
that is protective of 
human health

Ongoing ESD still needed NA

Note:
* Periodic sampling of surface water and sediment from Pages Lake and seeps are warranted as 

contaminated groundwater from FC/TS Areas continues to discharge into Pages Lake. Analytical 
results are evaluated to determine risk levels associated with this continuous discharge.

A well inventory and well abandonment request was submitted by the PRPs in June 2014 and approved 
by the EPA and NC DEQ in October 2014. The abandonment activities were completed in April 2015. 
At FC, TS, and FX areas, 41 monitoring wells and piezometers were permanently decommissioned in 
accordance with 15A NCAC 02C.0100 Well Construction.. The remaining wells, which comprise the 
long-term monitoring network, consist of 22 monitoring wells at FC and TS Areas and 11 wells at FX 
Area.
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IV. FIVE-YEAR REVIEW PROCESS 

Community Notification AND Interviews

The NC DEQ, Superfund Section performed the FYR process for the Aberdeen Pesticide Dump Site. 
Doug Rumford (Hydrogeologist, NC RPM) and Stephanie Grubbs (Hydrogeologist) from NC DEQ 
were responsible for gathering and reviewing data for this review and compiling all the information into 
the FYR Report for the EPA. Telephone and/or email discussions/interviews with Jon Bornholm (EPA 
RPM), Doug Rumford (NC DEQ), Bennie Underwood (OU3 Site manager representing the PRPs) and 
Thomas Mann (OU5 Site Manager representing the PRPs) were conducted.

The EPA is responsible for contacting and interviewing the community surrounding the Site for 
concerns, comments, and/or questions regarding the remediation at the Site for the FYR. The 
community was notified via a public notice in the local newspaper. The Pilot, on March 7, 2018 
regarding the FYR process at the Site. A copy of the public notice is included in Appendix G.

After this FYR has been approved and signed by the EPA, copies will be placed in the Administrative 
Record/Information Repository for the public to view. Copies of the Administrative Record/Information 
Repository can be found at: the EPA Record Center, 11'*’ Floor, 61 Forsyth Street, SW, Atlanta, GA 
30303 and the Aberdeen Town Hall, 115 N. Poplar Street, Aberdeen, North Carolina. An electronic 
version of this report will also be posted to EPA’s website: https ://wv^.epa. gov/superftind/search- 
superfund-five-vear-reviews.

The following persons were interviewed by the EPA and NC DEQ as part of this FYR regarding the 
activities and implementation of the remedial actions at the Aberdeen Site. Site managers from EPA, NC 
DEQ, PRP Site Mangers, local government and businesses were all interviewed. Only a portion of the 
interviews are stated below. For the complete interview statements see Appendix G.

Jon Bornholm. EPA RPM;
What is your overall impression of the project? (general sentiment)

The project has been a success. The Site is comprised of 5 non-contiguous properties. The PRPs 
and EPA did an excellent job to bring all concern parties to the table at the beginning of the 
project to hear concerns from all of the facets of the Aberdeen community. These lines of 
communication were maintained throughout the RA phase of the project. There was an active soil 
cleanup component at each parcel. A pump and treat remedy was installed at one of the properties 
and bioremediation via hybrid popular trees was implemented at three of the other properties. The 
Agency issued the Preliminary Closeout Report in 2003 which documents that the construction 
phase of the remedial action has been completed. The PRPs have been conducting O&M activities 
since 2003.

What does the monitoring data show? Are there any trends that show contaminant levels are 
decreasing?

Levels on contaminants in the groundwater have either decrease or remained stable. None of the 
plumes are expanding as the source has been removed.

Doug Rumford. NC DEO RPM;
What is your overall impression of the project? (general sentiment)
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I have an overall satisfactory impression of the project thus far.

Is the remedy functioning as expected? How well is the remedy performing?
The remedy is operating the way it was designed and long-term goals are being achieved.

Thomas Mann, QU5 Remedial Project Manager
What is your overall impression of the project? (general sentiment)

The project continues to run smoothly showing improvement in groundwater quality.

What effects have site operations had on the surrounding community?
Positive community relations including strong relationship with the Davis’s located in the 
downgradient area of the Route. 211 Site.

Cactus Creek Coffee. Owner
What have been the effects of this Site on the surrounding community, if any?

No one has inquired about the Site in over 10 years; however, customers have asked if they will 
ever have outdoor seating. He indicates that it has nothing to do with the Superfund designation, 
but believes it’s because of the zoning classification.

Additional comments:
NG DEQ did a great job of clarifying issues, so that we could begin operations during the 
permitting process.

Aberdeen Mayor’s Office
Are you aware of the former environmental issues at the Site and the cleanup activities that have taken 
place to date?

Yes

Have there been any problems with unusual or unexpected activities at the Site, such as emergency 
response, vandalism or trespassing?

No

Data Review 

OU3 - 

MNA
Long-term groundwater monitoring includes sampling and analysis of groundwater at the Site for 
xylenes and sodium biennially at the FC and TS Areas, and a comprehensive sampling of the monitoring 
well network at all the areas (FC, TS, and FX) every five years.

As previously mentioned in Section III - Progress Since Last Five Year Review, 41 monitoring wells 
and piezometers were permanently decommissioned in April 2015 as recommended in the 2013 FYR. 
Twenty-two monitoring wells at FC and TS and 11 wells at FX make up the long-term monitoring 
network for OU3.

Biennial Groundwater Sampling
The biennial sampling is designed to monitor xylene concentrations in the source area and downgradient 
sentinel wells and to monitor the concentration of sodium in groundwater to observe dominant
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groundwater flow direction, dilution, and infiltration through the former source area soils. The most 
recent sampling was conducted in April 2015. The groundwater monitoring for xylenes and sodium will 
continue to be monitored with the other COCs on the five-year schedule.

The final and most recent 2015 biennial report concluded that the xylene groundwater plume and spatial 
extent appears stable and in the past three monitoring campaigns (2012, 2013, and 2015), xylenes were 
not detected in the sentinel monitoring wells. These wells represent groundwater conditions immediately 
upgradient of Pages Lake. No contingent actions are necessary at this time because there are no 
detections of xylenes in the sentinel wells and there are no statistically significant increasing trends in 
the plume monitoring wells. Appendix J provides a copy of the 2015 Biennial Groundwater Report.

Comprehensive FYR Sampling
In January and March 2018, groundwater, surface water, and sediment monitoring were performed to 
assess current conditions and trends at the FC/TS and FX Areas. The next comprehensive sampling 
event should take place one year prior to the 2022 FYR due date.

Groundwater
The analysis of the 2018 groundwater monitoring results and historic results shows stable plumes with 
decreasing trends observed in most monitoring wells. Decreasing trends in groundwater were most 
apparent in the sentinel monitoring wells and downgradient monitoring wells of the former source areas.

Within the FC/TS Area, a total of 17 organic compounds and three inorganic compounds exceeded the 
performance standards in one or more samples. For a complete summary of the analytical data see 
Appendix L. Table 11 summarizes the maximum concentrations of COCs over the remediation levels 
and denotes the well with the maximum detections.

Table 11: FC/TS Area Summary of Maximum Detection Over Remediation Level

Contaminant
Maximum

Concentration Detected 
in 2018 (pg/L)

Location of 
Maximum 

(2018)

Remediation 
Level (pg/L)

Trend relative 
to 2013 Max

Pesticides

Aldrin ND 0.01 Non-Detect
alpha-BHC 12 2SWMS02 0.01 Decreasing
beta-BHC 4.9 2SWMS02 0.01 Increasing
delta-BHC 6.2 2SWMS02 0.01 Decreasing
Lindane 4 lEXOl 0.0265 Increasing
Total BHC 23.57 2SWMS02 0.01 Decreasing
Chlordane ND 0.027 Non-Detect
Fensulfothion ND 0.8 Non-Detect
l,2-Dibromo-3-
Chloropropane 380 2EX04 0.025 Decreasing

Dieldrin 3.3 1EX02 0.02 Increasing
Disulfoton 0.89 2MWS07 0.7 Increasing
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Table 11: FC/TS Area Summary of Maximum Detection Over Remediation Level

Contaminant
Maximum

Concentration Detected 
in 2018 (jtg/L)

Location of 
Maximum 

(2018)
Remediation 
Level (^g/L)

Trend relative 
to 2013 Max

4,4'-ODD ND 0.02 Non-Detect
4,4'-DDE ND 0.02 Non-Detect
4,4'-DDT ND 0.02 Non-Detect
Endrin ND 0.2 Non-Detect
Endrin ketone 1.2 2EX04 0.02 Decreasing
Azinphos-methyl ND 1 Non-Detect
Heptachlor ND 0.0076 Non-Detect.
Heptachlor epoxide ND 0.0038 Non-Detect
Malathion ND 1.1 Decreasing
Toxaphene 5.5 2MWD10 0.03 Increasing
Volatile Organic Compounds

Carbon disulfide 1.2 2SWMS04 1 Increasing
Carbon tetrachloride ND 0.3 Non-Detect
1,2-Dichloroethane 8.7 2SWMS03 0.38 Decreasing
Ethylbenzene 15,000 lEXOl 29 Decreasing
Tetrachloroethylene 1.8 1MWD07 0.7 Decreasing
Toluene 46 2EX04 1,000 Decreasing
1,1,1 -Trichloroethane ND 200 Non-Detect
Trichloroethylene 0.6 2SWMS04 2.8 Decreasing
Xylenes (total) 61,000 lEXOl 400 Decreasing
2,4-Dimethylphenol 230 lEXOl 100 Increasing
2-Methylnaphthalene 55 lEXOl 30 Increasing
Naphthalene 92 lEXOl 6 Increasing
1,2,4-Trichlorobenzene ND 70 Decreasing
Inorganics
Antimony 2.5 1MWD07 6 Increasing
Barium 61 2SWMS01 700 No-Trend
Beryllium 0.91 2EX04 4 Decreasing
Cadmium 0.74 lEXOl 5 Decreasing
Chromium 49 2SWMS03 10 Decreasing
Copper 120 2MWD10 1000 Decreasing
Iron 32,000 2EX04 300 Decreasing
Lead 8 2EX04 15 Decreasing
Manganese 170 2SWMS04 50 Decreasing
Nickel 38 2EX06 100 Decreasing
Silver ND 20 Non-Detect
Zinc 270 1MWS14 1000 Decreasing
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Table 11: FC/TS Area Summary of Maximum Detection Over Remediation Level

Contaminant
Maximum

Concentration Detected 
in 2018 (fig/L)

Location of 
Maximum 

(2018)
Remediation 
Level (ng/L)

Trend relative 
to 2013 Max

BOLD indicated compound exceeds remediation levels. 
ND - Not Detected
pg/L - microgram per Liter______________________

Within the FX Area, a total of 10 pesticides and 3 inorganic compounds exceeded the performance 
standards in one or more samples. For a complete summary of the analytical data see Appendix L.
Table 12 summarizes the maximum concentrations of COCs over the remediation levels and denotes the 
well with the maximum detections.

Table 12: FX Area Summary of Maximum Detection Over Remediation Level

Contaminant
Maximum

Concentration Detected 
in 2018 (pg/L)

Location of 
Maximum 

(2018)
Remediation 
Level (pg/L)

Trend 
relative to 
2013 Max

Pesticides

Aldrin ND 0.01 Non-Detect

alpha-BHC 0.25 2MWS07;
3MWL27 0.01 Decreasing

beta-BHC 6.4 3MWL27 0.01 Decreasing
delta-BHC 5.5 3MWL27 0.01 Decreasing

Lindane 0.12
3MWL22;
3MWL27;

1EX02
0.0265 Decreasing

Total BHC 12.27 3MWL27 0.01 Decreasing
Chlordane ND 0.027 Non-Detect
Fensulfothion ND 0.8 Non-Detect
l,2-Dibromo-3-
Chloropropane ND 0.025 Decreasing

Dieldrin 0.48 3EX02 0.02 Increasing
Disulfoton ND 0.7 Non-Detect
4,4'-DDD 0.24 3EX02 0.02 Increasing
4,4'-DDE 0.082 3EX02 0.02 Increasing
4,4'-DDT 0.027 3MWL27 0.02 Increasing
Endrin 0.086 3EX02 0.2 Increasing
Endrin ketone 0.27 3EX02 0.02 Decreasing
Azinphos-methyl ND 1 Non-Detect
Heptachlor ND 0.0076 Non-Detect
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Table 12: FX Area Summary of Maximum Detection Over Remediation Level

Contaminant
Maximum

Concentration Detected 
in 2018 (pg/L)

Location of 
Maximum 

(2018)
Remediation 
Level (pg/L)

Trend 
relative to 
2013 Max

Heptachlor epoxide 0.12 3EX02 0.0038 Increasing
Malathion ND 1.1 Non-Detect
Toxaphene ND 0.03 Non-Detect
Volatile Organic Compounds
Carbon disulfide ND 1 Non-Detect
Carbon tetrachloride ND 0.3 Non-Detect
1,2-Dichloroethane ND 0.38 Non-Detect
Ethylbenzene ND 29 Non-Detect
Tetrachloroethylene ND 0.7 Non-Detect
Toluene ND 1,000 Non-Detect
1,1,1 -Trichloroethane ND 200 Non-Detect
Trichloroethylene ND 2.8 Non-Detect
Xylenes (total) ND 400 Non-Detect
2,4-Dimethylphenol ND 100 Non-Detect
2-Methylnaphthalene ND 30 Decreasing
Naphthalene ND 6 Decreasing
1,2,4-Trichlorobenzene ND 70 Decreasing
Inorganics
Antimony ND 6 Non-Detect
Barium 81 3MWL27 700 Increasing
Beryllium ND 4 Non-Detect
Cadmium 0.19 3MWL27 5 Increasing
Chromium 12 3MWL28 10 Decreasing
Copper 22 3EX02 1000 Increasing
Iron 1000 3MWL26 300 Decreasing
Lead ND 15 Non-Detect
Manganese 84 3MWL27 50 Increasing
Nickel 7.2 3MWL28 100 Decreasing
Silver ND 20 Non-Detect
Zinc 130 3MWL27 1000 Increasing
BOLD indicated compound exceeds remediation levels.
ND - Not Detected 
pg/L - microgram per Liter
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Surface Water and Sediment
In January 2018, five surface water and sediment samples were collected at Pages Lake. The 2018 
surface water data for pesticides, volatile organic compounds, and semi-volatile organic compounds 
were non-detect. Inorganic detections were below standards (NC 2L), except for iron and manganese.

The 2018 sediment results included detections for the following contaminants:

• 4,4-DDD at SEDl at 110 micrograms per kilogram (|ag/kg) and SED4 at 19 pg/kg
• Alpha-BHC at SED3 at 18 pg/kg
• Carbon disulfide at SED3 at 29 pg/kg
• Inorganics results are all within historic ranges and don’t indicate Site related impact, rather are 

consistent with the water chemistry observed at the seeps (SED2 and SED3).

The surface water and sediment data continue to indicate a positive remedial response, and the receptor 
is protected. Sediment samples also presented generally decreasing trends or non-detects.

Overall, total BHC showed a decrease in sediment concentrations in SED3, which is located at the edge 
of the groundwater plume. Appendix D, Figures D-9 through D-11 show the sampling locations and the 
total historical surface water and sediment BHC concentrations. See Appendix L for a copy of the 2018 
surface water and sediment summary tables.

Phytoremediation
In February 2018,-the Phytoremediation and Maintenance and Monitoring Report concluded the 
phytoremediation trees are robust and thriving. The TS and FX Areas phytoremediation installations 
were divided into discrete stands based on areal dimensions and exposure characteristics. With proper 
nutrient management, the hybrid poplar trees used in the APDS phytoremediation can be expected to 
survive for up to 30 years. To provide the groundwater updraw required to accomplish the goal of 
protecting surface water from residual contamination, this report recommended that a program of 
replanting begin in the spring of 2019, and that annual fertilization continue. The goal of replanting 
would be to keep pace with mortality with the expectation of replacing most of the trench planted trees 
over the next ten years. During the 2018 growing season the FC/TS Area phytoremediation system is 
expected to remove similar amounts of water as measured in past years (approximately 3.35 million 
gallons of water from FC/TS Area and approximately 0.71 million gallons from the FX site area).

OU5 -
Route 211 Area 
Pump and Treat System
The selected remedy for Route 211 Area includes recovery of source area groundwater, treatment of 
groundwater by carbon adsorption, and discharge of the treated groundwater via infiltration galleries. 
Treatment system influent and effluent sampling is conducted semi-annually with upgradient and side- 
gradient wells associated with the system sampled annually. The most recent sampling data is from the 
2017 Annual Monitoring Report submitted July 10, 2017.

Influent levels of delta-BHC concentrations have been below the performance standards of 70 pg/L 
since system start-up. Gamma-BHC concentrations exceeded the performance standards of 0.2 pg/L 
when the system began, but has been below this standard since 2008. Alpha- and beta-BHC 
concentrations continue to exceed their respective performance standards of 0.02 and 0.1 pg/L.

32-
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Treatment effluent concentrations began to increase in June 2016. It was determined that the carbon in 
all three carbon vessels needed replacement; the carbon vessels were replaced in August 2016. The 
effluent concentrations continue to remain below performance standards for all compounds.

The total volume of gallons treated for the past four reported years are:
2013 998,537 gallons
2014 1,110,283 gallons
2015 1,256,467 gallons
2016 930,460 gallons

A total of approximately 1,093 grams (2.4 pounds) of estimated BHC isomer mass have been removed 
since startup of the system in 1998.

As stated in the 2017 Annual Monitoring Report, the treatment system is designed to achieve capture of 
the groundwater from the former source area that is directly upgradient of the existing extraction well. 
Analytical data from on-Site MWs confirm that the contaminant plume is being captured. The 
concentration of the BHC isomers in the influent of the extraction well are typically an order of 
magnitude or more than either the of the side gradient MWs, showing that the majority of the mass of 
the BHC is being captured by the extraction well.

MNA
Four aquifers are sampled either semi-annually or aniiually: Surficial, Upper Portion Upper Black 
Creek, Lower Portion Upper Black Creek, and Lower Black Creek for alpha-, beta-, delta-, and gamma- 
BHC. Appendix D, Figures D-12 through D-15 show the monitoring well locations and potentiometric 
map for Route 211 by aquifer.

The Route 211 (and Mclver Area) cleanup levels for delta-BHC and gamma-BHC were set by the 1997 
Interim and 1999 Final RODs. The ROD cleanup level for delta-BHC is 70 pg/L and the current NC 2L 
groundwater standard is 0.02 pg/L. The ROD cleanup level for gamma-BHC is 0.20 pg/L and the 
current NC 2L groundwater standard is 0.03 pg/L. Numerous wells within the MW network have 
concentrations for these two contaminants that are below the ROD specified cleanup level but above the 
current NC 2L groundwater standard.

The MW tables on the following pages summarize the data from the 2017 Annual Monitoring Report 
Route 211 Site which exceed the remediation levels for alpha- and beta-BHC concentrations. The 
following tables also include the delta- and gamma-BHC exceedances above the current NC 2L 
standard, not exceedance of the ROD based cleanup level. The tables below are not an exhaustive list of 
all the wells with exceedances of the NC 2L groundwater standard for delta- and gamma-BHC. For a 
complete summary of data, refer to Appendix K-2016-2017 Annual Report for Route 211.

Surficial Aquifer
The surficial aquifer is sampled annually or semi-annually for alpha-, beta-, delta-, and gamma-BHC. 
Appendix D, Figure D-12 shows the monitoring well locations and potentiometric map for the surficial 
aquifer.

MWs Sampled Annually: RT-MW-07; RT-MW-09; RT-MW-10; RT-MW-11; and RT-MW-12 
(background)
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MWs Sampled Semi-Annually; RT-MW-04 and RT-MW-08

All BHC isomers in downgradient wells RT-MW-07, RT-MW-09, RT-MW-10 and RT-MW-12 in 2017 
were below their respective remediation levels with RT-MW-07 and RT-MW-09 below remediation 
levels from April 2014 to April 2017. RT-MW-10 had BHC isomer detects in October 2014 only of 
alpha- and beta-BHC of 0.11 pg/L and 0.14 pg/L, respectively. Alpha- and beta-BHC eoncentration in 
wells RT-MW-04 and RT-MW-08 exceed remediation levels.

Monitoring Well Remediation 2014 2015 2016 2017
RT-MW-04 Level April Oct May Nov May Nov April

All concentrations are report in pg/L.
Alpha-BHC 0.02 — — — — 0.056 — 0.036 J P
Beta-BHC 0.10 2.2 1.6 0.54 0.28 2.6 0.36 1.3
Delta-BHC 70* 0.75 0.14 0.0085 0.14 2.6 0.18 3.2
* - delta-BHC has a remediation level of 70 pg/L; however, the current NC 2L standard is 0.02 pg/L
— indicates below remediation levels

Monitoring Well 
RT-MW-08

Remediation
Level

2014 2015 2016 2017
April 1 Oct May Nov May Nov April

All concentrations are report in pg/L.
Alpha-BHC . 0.02 0.27 0.74 0.69 0.37 0.13 0.1 0.092
Beta-BHC 0.10 0.47 1.5 1.0 1.3 0.39 0.31 0.47
Delta-BHC ■ 70* 0.89 3.9 2.4 3 0.57 0.49 0.54
* - delta-BHC has a remediation level of 70 pg/L; however, the eurrent MC 2L standard is 0. 02 pg/L

Upper Portion of Upper Black Creek
Appendix D, Figures D-13 shows the monitoring well loeations and potentiometrie map for the Upper 
Portion of the Upper Blaek Creek aquifer.

MWs Sampled Annually:' RT-TW-OID (background); RT-TW-13D; RT-TW-14D; and RT-TW-16D

MWs Sampled Semi-Annually: RT-TW-08D; RT-TW-09D; RT-TW-12D; and RT-TW-24D

All BHC isomers coneentrations continue to remain below their remediation levels at the background 
MW RT-TW-OID and downgradient wells RT-TW-12D, RT-TW-14D, and RT-TW-16D. Alpha- and 
beta-BHC concentrations in wells RT-TW-08D and RT-TW-09D exceed remediation levels.
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Monitoring Well 
RT-TW-08D

Remediation
Level

2014 2015 2016 2017
April 1 Oct May Nov May Nov April

All concentrations are report in pg/L.
Alpha-BHC 0.02 0.3 0.26 0.24 0.25 0.3 0.3 0.19
Beta-BHC 0.10 0.48 0.49 0.45 0.48 0.5 0.51 0.36
Delta-BHC 70* 0.83 0.8 0.58 0.69 0.86 0.81 0.52
* - delta-BHC has a remediation level of 70 pg/L; however, the current VC 2L standard is 0.02 pg/L

Monitoring Well 
RT-TW-09D

Remediation
Level

All concentrations are report in ug/L.
Alpha-BHC 0.02
Beta-BHC 0.10 0.12 0.15
Delta-BHC 70* 0.025
* - delta-BHC has a remediation level of 70 gg/L; however, the current NC 2L standard is 0.02 pg/L 
— indicates below remediation levels

Lower Portion of Upper Black Creek
Appendix D, Figures D-14 shows the monitoring well locations and potentiometric map for the Lower 
Portion of the Upper Black Creek aquifer.

MWs Sampled Annually: RT-TW-12DD; RT-TW-17DD (background); RT-TW-20DD; RT-TW-21DD; 
RT-TW-22DD; RT-TW-23DD; RT-TW-25DD; RT-TW-26DD; and RT-TW-27DD.

MWs Sampled Semi-Annually: RT-TW-18DD and RT-TW-19DD.

All BHC isomers concentrations continue to remain below their remediation levels at wells RT-TW- 
12DD, RT-TW-17DD, RT-TW-18DD, and RT-TW-20DD, RT-TW-21DD, RT-TW-22DD, RT-TW- 
23DD, and RT-TW-25DD, RT-TW-26DD, and RT-TW-27DD. Only one well exceeded remediation 
levels for both alpha- and beta-BHC, which is the nearest downgradient well from the former source 
area, RT-TW-19DD.

TCE was also analyzed for in wells RT-TW-17DD and RT-TW-18DD to determine if TCE from an off- 
Site source is migrating into the Route 211 downgradient area. TCE was not detected in either well.

Monitoring Well 
RT-TW-19DD

Remediation
Level

20 4 2015 2016 2017 .
April Oct May Nov May Nov April
All concentrations are report in ug/L.

Alpha-BHC 0.02 0.062 0.72 0.068 0.063 0.095 0.11 0.076
Beta-BHC 0.10 0.16 0.17 0.14 0.15 0.15 0.25 0.19
Delta-BHC 70* 0.28 0.28 0.23 0.31 0.24 0.39 0.34
* - delta-BHC has a remediation level of 70 pg/L; however, the current NC 2L standard is 0.02 pg/L
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Lower Black Creek
Appendix D, Figures D-15 shows the monitoring well locations and potentiometric map for the Lower 
Black Creek aquifer.

MWs Sampled Annually: RT-TW-13; RT-TW-17L (background); RT-TW-18L; RT-TW-19Lr; RT-TW- 
21L; RT-TW-22L; RT-TW-28L; and RT-TW-29L

MWs Sampled Semi-Annually: RT-TW-20L; RT-TW-25L; and RT-TW-30L

All BHC isomers concentrations continue to remain below their remediation levels at MWs RT-TW- 
13L, RT-TW-17L, RT-TW-19Lr, RT-TW-22L, RT-TW-28L, RT-TW-29L, and RT-TW-30L. The only 
BHC isomer that exceeds the remediation level was alpha-BHC in wells RT-TW-18L, RT-TW-20L, RT- 
TW-21L,andRT-TW-25L.

Concentrations of Alpha-BHC
Monitoring

Wells
Remediation

Level
20 4 2015 2016 2017

April Oct May Nov May Nov April
All concentrations are report in pg/L.

RT-TW-18L 0.02 NS 0.063 NS 0.029 ■ NS 0.033 NS
RT-TW-20L 0.02 0.056 0.078 0.094 0.095 0.11 0.13 0.077
RT-TW-21L 0.02 NS 0.087 NS 0.087 NS 0.09 NS
RT-TW-25L 0.02 0.066 0.067 0.071 0.067 0.065 0.071 0.048
NS - Not sampled; sampled annually

MUW-13
MUW-13 draws water from both the Upper Black Creek and the Lower Black Creek Aquifers. 
Groundwater from this MUW is treated by two 10,000-pound carbon vessels. The well is owned and 
operated by the TOA. Sample “B13” is collected before the carbon vessels, sample “El3” is collected 
following the first carbon vessel and “SI3” is collected after both carbon vessels. All results comply 
with EPA’s Primary Drinking Water Standards (MCLs). Appendix D, Figure D-16 shows the MUW-13 
location.

t> T
07/2016 10/2016 01/2017 04/2017

ivL
B13 E13 S13 B13 E13 S13 B13 1 E13 S13 B13 1 E13 S13

All concentrations are repoi■t in pg/L.
Alpha-
BHC 0.02 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Beta-
BHC 0.1 <0.05 <0.05 <0.05 0.07 0.12 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Delta-
BHC 70* <0.05 <0.05 <0.05 0.1 0.15 <0,05 0.07 0.08 <0.05 0.12 0.14 0.08

Gamma-
BHC 0.2 0.049 0.046 <0.02 0.05 0.05 <0.02 0.05 0.05 <0.02 0.04 0.04 0.02
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07/2016
B13 E13 S13

10/2016 01/2017 04/2017
B13 E13 S13 B13 E13 S13 B13 1 E13 S13

RL - Remediation Level
* - delta-BHC has a remediation level of 70 ng/L; however, the current NC 2L standard is 0.02 |ig/L 
BOLD indicates an exceedance of the NC 2L groundwater standard

The TOA monitors any exceedances in MUW-13 and action will be taken by the TOA if four 
consecutive quarters of exceedances over the NC 2L groundwater standard are observed.

Mclver Dump Area - 
Phytoremediation
Phytoremediation maintenance activities include routine inspections, pruning, grass mowing, 
fertilization, and applications of pesticides and fungicides, when needed. The hybrid poplar trees have 
reached a mature height of 40 to 50 feet. The annual volume of groundwater transpired by the 
phytoremediation system has been estimated based upon biometric measurements including sap flow 
from previous growth season. The poplar trees in Areas B and C extracted approximately 600,000 to 
800,000 gallons of groundwater during the 2017 growing season.

MNA
Groundwater monitoring consists of colleting groundwater samples semi-annually or annually from 
MC-MW-03, MC-MW-04, MC-MW-05, MC-MW-06, MC-MW-09, MC-MW-10, MC-MW-11, and 04- 
PZ-01. Each of these wells is screened in the upper portion of the Lower Black Creek aquifer. In 2017, 
three wells, MC-MW-04, MC-MW-10, and MC-MW-11, had aimual exceedances of beta-BHC and in 
addition alpha-BHC was exceeded in well MC-MW-11. Delta- and gamma-BHC concentrations were 
below their respective remediation levels; however, as stated previously the ROD’s remediation level for 
delta-BHC is 70 pg/L and the current NC 2L groundwater standard is 0.02 pg/L.

The MW tables on the following pages summarize the data from the 2017 Annual Monitoring Report for 
Mclver Dump Site that exceed the remediation levels for alpha- and beta-BHC concentrations. The 
following tables also include the delta- and gamma-BHC exceedances above the NC 2L standard, not 
exceedance of the ROD’S performance standard or remediation level. The tables below are not an 
exhaustive list of all the wells with exceedances of the NC 2L groundwater standard for delta- and 
gamma-BHC. For a complete summary of data, refer to the 2017 Annual Report for Mclver Dump Site 
which can be found in Appendix M. Appendix D, Figures D-17 and D-18 shows the monitoring well 
locations and potentiometric map for the Mclver Dump Area.

Monitoring Well 
MC-MW-04

Remediation
Level

2014 2015 2016 2017
April 1 Oct April Oct May Oct

All concentrations are report in pg/L.
Alpha-BHC 0.02 0.085 — — 0.021 — —
Beta-BHC 0.10 0.44 0.45 0.34 0.23 0.22 0.11
Delta-BHC 70* 0.47 0.3 0.17 0.14 0.077 0.055
* - delta-BHC has a remediation 
— indicates below remediation 1

evel of 70 pg/L; however, the current NC 2L standard is 0.02 pg/L 
evels
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Monitoring Well 
MC-MW-10

Remediation
Level

2014 1 2015 2016 2017
April 1 Oct April Oct May Oct

All concentrations are report in pg/L.
Alpha-BHC 0.02 — — — — — —
Beta-BHC , 0.10 0.75 0.19 0.53 1.2 0.038P 1.5
Delta-BHC 70* — 0.0037 — -- — 0.021
* - delta-BHC has a remediation 
— indicates below remediation 1

evel of 70 pg/L; however, the current NC 2L standard is 0.02 pg/L 
evels

Monitoring Well 
MC-MW-11

Remediation
Level

2014 2015 2016 2017
April 1 Oct April Oct May Oct

All concentrations are report in ug/L.
Alpha-BHC 0.02 0.17 0.2 0.16 0.085 0.14 0.075
Beta-BHC 0.10 0.8 1.1 0.61 1.3 0.67
Delta-BHC 70* 0.51 0.8 0.38 0.28 0.53 0.34

delta-BHC has a remediation level of 70 ug/L; however, the current NC 2L standard is 0.02 ug/L

Site Inspection

The inspection of the Site was conducted on March 19, 2018. In attendance were Jon Bornholm and 
Kerisa Coleman (US EPA), Doug Rumford (NC DEQ), George Crouse (Syngenta), Garland Hilliard and 
James Cashwell (Olin Corp.). Appendix C contains the Site Inspection Checklist and Site photographs.

The purpose of the inspection was to assess the protectiveness of the remedy. It was noted during the 
Site Inspection that all O&M documents and groundwater monitoring records were readily available and 
up to date. All gates on Site are secured, no vandalism is evident and frequent (monthly) inspections are 
conducted. ICs at the Site are adequate.

At Route 211 Area, all groundwater extraction wells, pumps and pipelines are in good condition and 
properly operating. The treatment system consisting of carbon adsorbers (granulated carbon) is in good 
condition. Sampling ports are properly marked and properly identified. All electrical enclosure and parts 
are in good condition as well as the discharge structures. The treatment building is in good condition 
with chemical and equipment stored properly. All MWs are secured, locked, functioning, routinely 
sampled and in good condition. Data is submitted on time and of acceptable quality.

V. TECHNICAL ASSESSMENT

Question A: Is the remedy functioning as intended by the decision documents!

Yes, for all OUs at the Site. Currently, no human exposure pathways exist to contaminated soil or 
groundwater. Local drinking water is provided by the TOA. The PRPs work with the TOA and Moore 
County to provide protection through the wellhead protection program, county permit process, review of 
City water records'to verify no new wells have been installed, and completion of an independent survey 
and verification process. As stated earlier, in 1997 the TOA informed the EPA that no munieipal water
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supply wells would be installed downgradient of the Site. In addition, the PRPs conduct monthly area 
reconnaissance that includes a windshield tour of the area for new developments and communications 
with the TO A for any planned future projects.

OU1/OU4
All remedial activities for OU1/OU4 have been completed and all source areas have been removed from 
all five Areas.

OU3
The EPA and the State of North Carolina have determined that all the remedial action construction 
activities were performed according to specifications and the remedial action continues to operate as 
designed. With the soil cleanup complete, the MNA and phytoremediation remedies are functioning as 
intended. ICs called for in the decision documents are in place (Table 4). Appendix H contains a copy of 
the Land Use Restrictions for the FC Area.

OU5
The EPA and the State of North Carolina have determined that all the remedial action construction 
activities were performed aceording to specifications and the remedial action continues to operate as 
designed. The active pump and treat, MNA, and phytoremediation remedies are functioning as intended. 
ICs were not ealled for in any decision documents and are not required for OU5. The TOA has agreed to 
provide early notification to the PRPs if they become involved in or gain knowledge of any new 
potential or planned development in the areas downgradient of either Route 211 Area or Mclver Area. 
The TOA controls the permitting and installation of any new water line or sewage connection in the 
area. In addition, annual deed recordation review and evaluation of any property ownership changes are 
performed by the PRPs.

Question B:Are the exposure assumptions, toxicity data, clean-up levels and remedial
ACTION OBJECTIVES (RAOs) USED A T THE TIME OF THE REMEDY STILL VALID?

OU1/OU4
Yes, the risk analysis in Appendix I indicates that the soil remediation levels remain within the 
aceeptable risk levels below 1 x iQ"'* for carcinogens and a noncancer HQ of less than 1. However, this 
type of quantitative analysis cannot be conducted for lead. As stated in the Status of Implementation 
Section of this FYR, it was noted that lead was not detected above either the ROD designated soil action 
level and/or remediation level of 500 mg/kg nor the current action level of 400 mg/kg. Therefore, no 
exposure to contaminated soils above the 400 mg/kg lead cleanup level exists and/or no unacceptable 
risk is evident.

Table 13 compares the soil cleanup levels included in the 1991 OU1/OU4 ROD Amendment to current 
EPA residential regional screening levels and industrial/commercial regional screening levels.
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Table 13: Soil ARAR Comparison of Remediation Levels and Current Standards

Contaminant
ROD Soil 

Remediation 
Levels 

(mg/kg)

Current Residential EPA 
Regional Screening Levels 

as of July 2017 
(mg/kg)

Current
Industrial/Commercial 

EPA Regional 
Screening Levels as of 

July 2017 (mg/kg)
Pesticides
Alpha-BHC 0.086 3.6
Beta-BHC 0.30 1.3
Gamma-BHC (Lindane) 0.57 2.5
4,4’-DDE 9.3
4,4’-DDT 1.9 8.5
Heptachlor 0.764 0.14 0.63
Toxaphene 0.49 2.1
Inorganics
Arsenic 0.68
Copper 1,531 630 9,300
Lead 500
mg/kg = milligrams per kilogram

400 400

OU3
No, the risk analysis in Appendix I indicates that the current groundwater remediation levels for 
disyston, xylenes, 1,2,4-trichlorobenzene, and copper exceed an HQ of 1. The screening-level risk 
evaluation in Appendix 1 was used to determine if the ROD groundwater remediation levels remain 
valid based on changes in default exposure factors and toxicity values that may have occurred since the 
groundwater remedial levels were originally established. None of the remaining cleanup levels resulted 
in a noncancer HQ of greater than 1, and therefore remain protective of human health. The risk analysis 
indicated that all the current remediation levels for the COCs did not result in a cancer risk greater than 
1 X 10"^. Disyston, xylenes, 1,2,4-trichlorobenzene, and copper exceed their HQ of 1 due to a 
combination of ingestion, dermal, and inhalation routes. It should be noted that no one is exposed to 
contaminated groundwater; and no well or sewer installation can occur without the TOA’s approval; the 
plume is contained; and contaminant levels have steadily declined since start-up.

The NC Classifications and Water Quality Standards Applicable to the Groundwater of North Carolina, 
NCAC Title 15A Subchapter 2L was last amended on April 1, 2013. CERCLA requires that the remedy 
comply with any standard, requirement, criteria, or limitation under any Federal environmental law 
(such as Federal Maximum Contaminant Levels [MCLs] here), as well as any promulgated State 
standard that is more stringent than any federal standard. The 2003 ROD Amendment acknowledged the 
requirement specified in the NC 2L as the remediation levels OU3.

Table 14 is the OU3 Groundwater ARAR Comparison table. Table 14 compares the groundwater 
cleanup levels specified in the 1993 OU3 ROD, 1994 ESD, 1997 ESD, and 2003 ROD Amendment to 
current federal MCLs and current NC 2L groundwater standards and identifies if any of these levels 
have changed.
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Vapor intrusion risk analysis was conducted and indoor air concentrations were calculated from 
groundwater remediation levels specified in the 1993 OU3 ROD/2003 OU3 ROD Amendment for the 
eighteen volatile COCs. Appendix I indicates that there would be a potential vapor intrusion concern 
from 1,2,4-trichlorobenzene if the concentration detected on Site was equivalent to the cleanup level for 
1,2,4-trichlorobenzene of 70 pg/L. This screening-level evaluation did not consider the potential total 
risk associated with multiple groundwater contaminants at a particular shallow well location. In 2018, 
1,2,4-trichlorobenzene was not detected in any of the groundwater samples collected; therefore, 1,2,4- 
trichlorobenzene would not be expected to be a potential vapor intrusion issue. There are no residences 
nor buildings on the TS and FX Areas and therefore no potential vapor intrusion risk. There are no 
residences on the FC Area; however, there are commercial buildings at this location.

Table 14 OU3 Groundwater ARAR Comparison of Remediation Goals and Current Standards

coc
ROD Cleanup 

Levels & 
Rationale (pg/L)

Current NC 2L" 
(As of April 1, 
2013)(pg/L)

Current Federal 
MCLVCRQL 

(Fg/L)

Change in ARAR 
Yes/No

Pesticides
Aldrin 0.01 CRQL NA 0.05 Yes****
Alpha-BHC 0.01 CRQL 0.02 0.05 Yes****
Beta-BHC 0.01 CRQL 0.02 0.05 Yes****
Delta-BHC 0.01 CRQL 0.02 0.05 Yes****
Gamma-BHC (Lindane) 0.0265 NC 2L 0.03 0.2V0.050 Yes****
Chlordane 0.027 NC 2L 0.1 2*/0.050 Yes****
Dasanit (Fensulfothion) 0.8 CRQLe NA 0.8 No
l,2-Dibromo-3-
Chloropropane 0.025 NC 2L 0.04 • 0.2V0.50 Yes****

Dieldrin 0.02 NC 2L 0.002 0.1 Yes
Disyston (Disulfoton) 0.7 NC 2L 0.3 0.7 Yes
4,4'-DDE 0.02 CRQL NA. 0.1 Yes****
4,4'-DDD 0.02 CRQL 0.1 0.1 Yes****
4,4'-DDT 0.02 CRQL 0.1 0.1 Yes****
Endrin 0.2 CRQL 2V0.1 Yes
Endrin Ketone 0.02 CRQL 2*** 0.1 Yes****
Guthion (Azinphos 
methyl) 1 CRQLe NA 1 No

Heptachlor 0.076 NC 2L 0.008 0.4V0.05 Yes****
Heptachlor Epoxide 0.038 NC 2L 0.004 0.2V0.05 Yes****
Malathion 1.1 CRQLe NA 1.1 No •
Sevin (carbaryl) 10 CRQLe NA 10 No
Toxaphene 0.031 NC 2L 0.03 3*/5.0 Yes
Volatile Organic Compounds
Carbon Disulfide 1 CRQL, 700 0.5 Yes
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Table 14 OU3 Groundwater ARAR Comparison of Remediation Goals and Ciurrent Standards

coc
ROD Cleanup 

Levels & 
Rationale (pg/L)

Current NC 2L^ 
(As of April 1, 
2013)(pg/L)

Current Federal 
MCLVCRQL 

(Pg/L)

Change in ARAR 
Yes/No

Carbon Tetrachloride 0.3 NC 2L 0.3 5V0.50 No
1,2-Dichloroethane 0.38 NC 2L 0.4 5*/0.50 Yes****
Ethylbenzene 29 NC 2L. 600 700V0.50 Yes****
Tetrachloroethene 0.7 NC 2L 0.7 5V5.0 No
Toluene 1,000 MCL 600 L000V5.0 No
1,1,1 -Trichloroethane 200 MCL 200 200*/5.0 No
Trichloroethene 2.8 NC 2L 3 5*/5.0 Yes****
Xylenes 400 NC 2L 500 10,000*/5.0 Yes****
2,4-Dimethylphenol 5 CRQL 100 5 No
2-Methylnaphthalene 5 CRQL 30 5 No
Naphthalene 5 CRQL 6 5 Yes****
1,2,4-Trichlorobenzene 70 MCL 70 70*/0.50 No
Inorganics (Metals)
Antimony 6 MCL 70 6+ No
Barium 1,000 MCL 700 2,000* Yes
Beryllium 4 MCL NA 4* No
Cadmium 5 MCL 2 5* Yes
Chromium 50 NC 2L 10 100* Yes
Copper 1,000 NC2L 1,000 1,300* No
Iron 300 NC 2L 300 300** No
Lead 15. EPAAL 15 15* No
Manganese 50 SMCL 50 50** No

Nickel 100 MCL 100 MCL remanded in 
1995 No

Silver 50 MCL 20 100** Yes
Zinc 5,000 SMCL 1,000 5,000** Yes
Notes:

COC = Contaminant of Concern MCL = Maximum Contaminant Level
CRQL = Contract Required Quantitation Limit SMCL = Secondary Maximum Contaminant Level
CRQLe = Contract Estimated Quantitation Limit pg/L = micrograms per liter
NA = Not Available EPA AL = EPA Action Level
“ NC 2L of North Carolina Administrative Code, Title 15 A, Subchapter 2L, Classifications and Water Quality 

Standards Applicable to the Groundwater of North Carolina 
* MCL for compound 
** Secondary MCL 
*** As total Endrin
**** ARAR has changed but RQD remediation level is more stringent than the current new standard.
BOLD and underlined indicates current NC 2L standard is more stringent than previous remediation level.
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OU5
No, the risk analysis in Appendix I indicates that the groundwater remediation level for delta-BHC 
exceeds an HQ of 1. None of the remaining cleanup levels resulted in a cancer risk greater than 1 x 10"'* 
for carcinogens or a noncancer HQ of greater than 1, and therefore remain protective of human health.

The NC Classifications and Water Quality Standards Applicable to the Groundwater of North Carolina, 
NCAC Title 15A Subchapter 2L was last amended on April 1, 2013. CERCLA requires that the remedy 
comply with any standard, requirement, criteria, or limitation under any Federal environmental law 
(such as Federal IVICLs here), as well as any promulgated State standard that is more stringent than any 
federal standard. Three of the ROD remediation levels are risk based (alpha-, beta-, and delta-BHC) and 
one based on MCL/NC 2L. Beta-BHC (with a remediation level of 0.1 pg/L and current NC 2L of 
0.02 pg/L), delta- BHC (70 pg/L and 0.02 pg/L), and gamma-BHC (0.2 pg/L and 0.03 pg/L) all have 
remediation levels that are less stringent than the NC 2L.

It should be noted that the plume is contained; contaminant levels have steadily declined since start-up; 
no one is exposed to contaminated groundwater; and no well or sewer installation can occur without the 
TOA’s approval.

None of the COCs associated with OU5 are volatile. Therefore, no indoor air concentrations were 
calculated from the groundwater remediation levels.

Table 15 is the OU5 Groundwater ARAR Comparison table. Table 15 compares the groundwater 
cleanup levels specified in the 1997 OU5 Interim Action ROD and 1999 Final ROD to current federal 
MCLs and current NC 2L groundwater standards and identifies if any of these levels have changed.

Table 15: OU5 Groundwater ARAR Comparison of Remediation Levels and Current 
Standards

Contaminant
ROD Remediation 
Levels & Rationale 

(Rg/L)

Current NC 2L“ 
(As of April 1, 
2013)(pg/L)

Current Federal 
MCL*/CRQL 

(Rg/L)

Change in 
ARAR 
Yes/No

Alpha-BHC 0.02 Risk based 0.02 0.05 NA
Beta-BHC 0.10 Risk based 0.02 0.05 NA
Delta-BHC 70.0 Risk based 0.02 0.05 NA
Gamma-BHC (Lindane) 0.2 MCL/NC 2L 0.03 0.2*/0.050 No*/Yes
Notes:
CRQL = Contract Required Quantitation Limit 
MCL* = Maximum Contaminant Level 
NA = Not Applicable 
pg/L = micrograms per liter
® NC 2L of North Carolina Administrative Code, Title 15A, Subchapter 2L, Classifications and 

Water Quality Standards Applicable to the Groundwater of North Carolina 
BOLD and underlined indicates current NC 2L standard is more stringent than previous remediation 
goal.________________________________ _____________
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Question C: Has any other informa tion come to light tha t could call into question the
PROTECTIVENESS OF THE REMED Y?

No additional information has come to light that could call into question the protectiveness of the 
remedy.

VI. ISSUES/RECOMMENDATIONS

Table 16 summarizes the issues and recommendations identified during this FYR process.

Table 16 Issues and Recommendations Identified in the Five-Year Review
OU(s) without Issues/Recommendations Identified in the Five-Year Review: 
OU(s): OU1/OU4 No issues/recommendations were identified.________
OU(s): OU3 No issues/recommendations were identified.
OU(s): OU5 No issues/reeommendations were identified.
Notes:

OU2 is not listed as OU2 was renamed OU4.

OTHER FINDINGS

In addition, the following are recommendations that were identified during the FYR but do not affect 
current or future protectiveness:

• FYR sampling and submission of the data to the EPA was not completed in a sufficient time for 
the FYR process. With OU3 sampling conducted in conjunction with the FYR, sampling and 
data review needs to be completed by the preceding calendar year of the FYR due date.

• The progress of achieving groundwater performance standards (cleanup levels) is dependent on 
MNA processes at both OU3 and OU5. In the RODs, estimated timeframes of when MNA would 
achieve groundwater performance standards was specified. These time estimates need to be re
evaluated for accuracy. The timeframes to achieve groundwater performance standards need to 
be re-evaluated for accuracy using the most appropriate method of the three methods listed in 
Appendix N. The results of this effort should be incorporated into the next FYR.
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VII. PROTECTIVENESS STATEMENTS

Proleclivcncss Statciiieiit

Operable Unit:
OUl/4

Protectiveness Determination: 
Protective,

Addendum Due Date:
NA

Protectiveness Statement:
All remedial activities for OU1/OU4 have been completed and all source areas have been 
removed. OU1/OU4 remains protective of human health and the environment as the soil 
contamination was remediated through source removal and groundwater contamination is 
being remediated at the Site.

Operable Unit:
OU3

Protectiveness .Statement

Protectiveness Determination: 
Short-term Protective

Addendum Due:
NA

Protectiveness Statement:
Currently the Site at OU3 is protective of human health and the environment because soil 
contamination was remediated through source removal and groundwater contamination is 
being remediated at the Site. The EPA and the State of North Carolina have determined that 
all the remedial action construction activities were performed according to specifications and 
the remedial action continues to operate as designed. The soil cleanup is complete, the MNA 
and phytoremediation remedies are functioning as intended, the 2005 Declaration of Perpetual 
Land Use Restrictions are in place on the Farm Chemical property, and the legal requirements 
established through the efforts of both the State and local governments are in place. Although 
the remedy remains protective, current Site COCs and remediation levels need to be reviewed 
and, if necessary, issue an ESD to amend the COCs and remediation levels to maintain 
protectiveness of human health and the environment.

Operable Unit:
OU5

Protectiveness Stotemeiit

Protectiveness Determination: 
Short-term Protective

Addendum Due Date
NA

Protectiveness Statement:
Currently the Site at OU5 is short-term protective. The EPA and the State of North Carolina 
have determined that all the remedial action construction activities were performed according 
to specifications and the remedial action continues to operate as designed. The active pump 
and treat, MNA, and phytoremediation remedies are functioning as intended and the required 
monitoring activities by the PRPs as mandated by language in the 1999 OU5 Final ROD are 
ongoing and the legal requirements established through the efforts of both the State and local 
governments are in place. Although the remedy remains protective, current Site COCs and 
remediation levels need to be reviewed and, if necessary, issue an ESD to amend the COCs 
and remediation levels to maintain protectiveness of human health and the environment.
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SitcMidc Protectiveness Statement

Protectiveness Determination:
Short-term Protective

Addendum Due:
NA

Protectiveness Statement:
Currently the Aberdeen Pesticide Dump Site is protective of human health and the 
environment in the short-term. The completed remedies at OU2/OU4 (source removal), OU3 
(groundwater remediation consisting of MNA and phytoremediation) and OU5 (groundwater 
pump and treat, MNA, and phytoremediation) remain short-term protective of human health 
and the environment. The remedy currently protects human health and the environment 
because no human or ecological exposure pathways exist to contaminated soil or 
groundwater. Although neither the 1993 OU3 ROD and associated ESDs nor the 1997 OU5 
Interim ROD and 1999 Final OU5 ROD required the implementation of specific ICs on 
properties not controlled by the PRPs, several other ICs have been established through 
different avenues and are considered protective by the Agency. These ICs include: 2005 
Declaration of Perpetual Land Use Restrictions placed on the Farm Chemical property, 
required monitoring activities by the PRPs as mandated by language in the 1999 OU5 Final 
ROD, and the legal requirements established through the efforts of both the State and local 
governments. The remedy currently protects human health and the environment because no 
human or ecological exposure pathways exist to contaminated soil or groundwater. However, 
in order for the remedy to be protective in the long-term, the following action needs to be 
taken: complete a thorough review of the COCs for OU3 and OU5 and remediation levels 
and issue an BSD (per OU), if necessary, to amend the COCs and remediation levels to 
maintain protectiveness of human health and the environment.

VIII. NEXT REVIEW

The next FYR for the Site is required five years from completion date of this review.
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APPENDIX I
DETAILED RISK REVIEW AND VAPOR INTRUSION SCREENING

OU1/OU4
The soil remediation goals remain within the acceptable risk levels below 1 x lO"'* for carcinogens and a 
noncancer HQ of less than 1. However, this type of quantitative analysis cannot be conducted for lead.
As stated in the Status of Implementation Section of this FYR, it was noted that lead was not detected 
above either the ROD designated soil action level and/or remediation goal of 500 mg/kg nor the current 
action level of 400 mg/kg. Therefore, no exposure to contaminated soils above the 400 mg/kg lead 
cleanup level exists and/or no unacceptable risk is evident.

OU1/OU4 Review of Soil Remediation Goals

coc
Soil Remedial 

Level 
(mg/kg)

Residential 
RSL 10-^ 

Risk 
(mg/kg)

Residential 
RSL Hazard 

Quotient 
(HQ) = 1.0

Risk*’ HQ"

Alpha-BHC 1 0.086 510 1.2 X 10-5 0.002
Beta-BHC 2 0.3 NA 6.7 X 10-5 NA ,
Gamma-BHC (Lindane) 3 0.57 21 5.3 X 10-5 0.14
4,4'-DDE 10 2 23 5.0 X 10-5 0.43
4,4'-DDT 11 1.9 37 5.8 X 10-5 0.3
Heptachlor 0.764 0.13 39 5.9 X 10-5 0.02
Arsenic 1 0.68 35 1.5 X 10-5 0.029
Copper 1,531 NA 3,100 NA 0.49
Lead 500 NA NA NA NA
Notes:
COC = Contaminant of Concern
RSL = Regional Screening Level
HQ = Hazard Quotient
NA Not Available
mg/kg = milligrams per kilogram
a) Current EPA RSLs, dated November 2017, are available at

https;//www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017
(accessed 02/07/18)

b) Cancer risk = (cleanup goal/cancer-based RSL) x 10'^
c) HQ = (cleanup goal/noncancer RSL)

Are the exposure assumptions, toxicity data, clean-up levels and remedial actions (RAOs) used at the 
time of the remedy still valid? No, the analysis of the OU3 groundwater performance standards (cleanup 
levels) below indicates that the groundwater remediation goals for disyston, xylenes, 1,2,4- 
trichlorobenzene, and copper exceed an HQ of 1 and the analysis of the OU5 groundwater performance 
standards (cleanup levels) below indicate that the groundwater remediation standard for delta-BHC 
exceeds an HQ of 1.
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OU3
The analysis below indicates that the groundwater remediation levels for disyston, xylenes, 1,2,4- 
trichlorobenzene, and copper exceed an HQ of 1. None of the remaining cleanup goals resulted in a . 
cancer risk greater than 1 x ] 0-4 for carcinogens or a noncancer HQ of greater than 1, and therefore 
remain protective of human health.

OU3 Groundwater ARAR Review

coc
ROD Cleanup 

Levels & Rationale 
(Fg/L)

Current NC 2L^ 
(As of April 1,2013) 

(gg/L)

Current Federal 
MCLVCRQL 

(Og/L)

Change in 
ARAR 
Yes/No

Aldrin 0.01 CRQL NA 0.05 Yes****
Alpha-BHC 0.01 CRQL 0.02 0.05 Yes****
Beta-BHC 0.01 CRQL 0.02 0.05 Yes****
Delta-BHC 0.01 CRQL 0.02 0.05 Yes****
Gamma-BHC (Lindane) 0.0265 NC2L 0.03 0.2*10.05, Yes****
Chlordane 0.027 NC2L 0.1 2*/0.05 Yes****
Dasanit (Fensulfothion) 0.8 CRQLe NA 0.8 No
l,2-Dibromo-3-
Chloropropane 0.025 NC2L 0.04 0.2*/0.5 Yes****

Dieldrin 0.02 NC2L 0.002 0.1 Yes
Disyston (Disulfoton) 0.7 NC2L 0.3 0.7 Yes
4,4'-DDE 0.02 CRQL NA 0.1 Yes****
4,4'-DDD 0.02 CRQL 0.1 0.1 Yes****
4,4'-DDT 0.02 CRQL 0.1 0.1 Yes****
Endrin 0.2 CRQL 2*/0.1 Yes
Endrin Ketone 0.02 CRQL 0.1 Yes****
Guthion (Azinphos methyl) 1 CRQLe NA 1 No
Heptachlor 0.076 NC2L 0.008 0.4*/0.05 Yes****
Heptachlor Epoxide 0.038 NC2L 0.004 0.2*/0.05 Yes****
Malathion 1.1 CRQLe NA 1.1 No
Sevin (carbaryl) 10 CRQLe NA 10 No
Toxaphene 0.031 NC2L 0.03 3*/5 Yes
Carbon Disulfide 1. CRQL 700 0.5 Yes
Carbon Tetrachloride 0.3 NC2L 0.3 5*/0.5 No
1,2-Dichloroethane 0.38 NC2L 0.4 5*/0.5 Yes****
Ethylbenzene 29 NC2L 600 700*/0.5 Yes****
Tetrachloroethene 0.7 NC2L 0.7 5*/5 No
Toluene 1,000 MCL 600 l,000*/5 No
1,1,1 -T richloroethane 200 MCL 200 200*/5 No
Trichloroethene 2.8 NC2L 3 5*/5 Yes****
Xylenes 400 NC2L 500 10,000*/5 Yes****
2,4-Dimethylphenol 5 CRQL 100 5 No
2-Methylnaphthalene 5 CRQL 30 5 No
Naphthalene 5 CRQL 6 5 Yes****
1,2,4-Trichlorobenzene 70 MCL 70 70*/0.50 No
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OU3 Groundwater ARAR Review

coc
ROD Cleanup 

Levels & Rationale 
(Pg/L)

Current NC 2L® 
(As of April 1,2013) 

(gg/L)

Current Federal 
MCL*/CRQL 

(gg/L)

Change in 
ARAR 
Yes/No

Antimony 6 MCL 70 6* No
Barium 1,000 MCL 700 2,000* Yes
Beryllium 4 MCL NA 4* No
Cadmium 5 MCL 2 . 5* Yes
Chromium 50 NC2L 10 100* Yes
Copper 1,000 NC2L 1,000 1,300* No
Iron 300 NC 2L 300 300** No
Lead 15 EPAAL 15 15* No .
Manganese 50 SMCL 50 50** No

Nickel 100 MCL 100 MCL remanded 
in 1995 No

Silver 50 MCL 20 100** Yes
Zinc 5,000 SMCL 1,000 5,000** Yes
Notes:

levant and Appropriate Requirement 
ncem
1 Quantitation Limit 
:ed Quantitation Limit

inant Level
lum Contaminant Level
Protection Agency Action Level 
r
a Administrative Code, Title 15A, Subchapter 2L, Classifications and 
> Applicable to the Groundwater of North Carolina

1 but ROD remediation goal is more stringent than the current new

cates current NC 2L standard is more stringent than previous remediation

ARAR = Applicable or Rel 
COC = Contaminant of Co 
CRQL = Contract Requirec 
CRQLe = Contract Estimat 
NA = Not Available
MCL = Maximum Contam 
SMCL = Secondary Maxin 
EPA AL = Environmental 1 
pg/L = micrograms per lite 
^ NC 2L of North Carolin 

Water Quality Standards 
* MCL for compound 
** Secondary MCL 
*** As total Endrin 
**** ARAR has changed 

standard.
BOLD and underlined indi 
goal.
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OU3 Review of Groundwater Remediation (Goals

COC
Groundwater 

Remedial 
Level (pg/L)

Tap Water 
RSL" 10-^ 

Risk (pg/L)

Tap Water 
RSL^ HQ = 1

(Pg/L)
Risk*’ HQ"

Aldrin 0.01 9.2 X lO-'* 0.6 1.1 X 10-5 0.017
Alpha-BHC 0.01 0.0073 97 1.4 X 10-^ 0.0001
Beta-BHC 0.01 0.025 NA 4.0 X 10-’ NA
Delta-BHC 0.01 NA NA NA NA
Gamma-BHC (Lindane) 0.0265 0.042 3.6 6.3 X 10-’ 0.0074
Chlordane 0.027 0.02 0.74 1.4 X 10-^ 0.036
Dasanit (Fensulfothion) 0.8 NA NA NA NA
l,2'Dibromo-3-
Chloropropane 0.025 3.3 X 10-^ 0.37 7.6 X 10-5 0.068

Dieldrin 0.02 0.0018 0.38 1.1 X 10-5 0.053
Disyston (Disulfoton) 0.7 NA 0.50 NA ■ 1.4
4,4'-DDE 0.02 0.046 6 4.3 X 10-^ 0.0033
4,4'-DDD 0.02 0.032 0.063 6.3 X 10-^ 0.32
4,4'-DDT 0.02 0.23 10 8.7 X 10-** 0.002
Endrin 0.2 NA 2.3 NA 0.087
Endrin Ketone 0.02 NA NA NA NA
Guthion (Azinphos methyl) 1 NA 56. NA 0.018
Heptachlor 0.076 0.0014 1.3 5.4 X 10-5 0.058
Heptachlor Epoxide 0.038 0.0014 0.12 2.7 X 10-5 0.32
Malathion 1.1 NA 390 NA 0.0028
Sevin (carbaryl) 10 NA 1,800 NA 0.0056
Toxaphene 0.031 0.071 NA 4.4 X 10-’ NA
Carbon Disulfide 1 NA 810 NA 0.0012
Carbon Tetrachloride 0.3 0.46 49 6.5 X 10-’ 0.0061
1,2'Dichloroethane 0.38 0.17 13 2.2 X 10-* 0.029
Ethylbenzene 29 1.5 810 1.9 X 10-5 0.036
T etrach I oroethene 0.7 11 41 6.4 X i0-« 0.017
Toluene 1,000 NA 1,100 NA 0.91
1,1,1-Trichloroethane ,200 NA 8,000 NA 0.025
Trichloroethene 2.8 0.49 2.8 5.7 X 10-^ 1.0
Xylenes 400 NA 190 NA 2.1
2,4'Dimethylphenol 5 NA 360 NA , 0.014
2-Methylnaphthalene 5 NA 36 NA 0.14
Naphthalene 5 0.17 6.1 2.9 X 10-5 0.82
1,2,4-Trichlorobenzene 70 1.2 4. 5.8 X 10-5 18
Antimony 6 NA 7.8 NA 0.77
Barium 1,000 NA 3,800 NA 0.26
Beryllium 4 NA • 25 NA 0.16
Cadmium 5 NA 9.2 . NA 0.54
Chromium 50 NA 22,000 NA 0.0023
Copper 1,000 NA 800 NA 1.3
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OU3 Review of Groundwater Remediation iSoals

COC
Groundwater

Remedial
Tap Water 
RSL" 10-^

Tap Water 
RSL" HQ = 1 Risk'’ HQ'’

Level (pg/L) Risk (pg/L) (pg/L)
Iron 300 NA 14,000 NA 0.021
Lead 15 NA NA NA NA
Manganese 50 NA 430 NA 0.12
Nickel 100 NA 390 NA 0.26
Silver 50 NA 94 NA 0.53
Zinc 5,000 NA . 6,000 NA 0.83
Notes:

COC = Contaminant of Concern
RSL = Regional Screening Level
HQ = Hazard Quotient
NA = Not Available
pg/L = micrograms per liter
Bold = risk exceeds EPA's risk management range of 10’^ to 10'“* or HQ exceeds 1.

The analysis in Appendix K indicates that the groundwater remediation goals for disyston, xylenes, 
1,2,4-trichlorobenzene, and copper exceed an HQ of 1. None of the remaining cleanup goals resulted in 
a cancer risk greater than 1x10 '* for carcinogens or a noncancer HQ of greater than 1, and therefore 
remain protective of human health.

OU3 Vapor Intrusion Screening Results Leve Evaluation

Groundwater Contaminant VISE model-potential 
carcinogenic risk

VISL model-potential 
hazard quotient

Aldrin 3.1 X l0-« NA
Carbon Disulfide NA 0.00081
Carbon Tetrachloride 7.2x10-^ 0.0033
Chlordane 1.9 X 10-^ 0.000074
p,p'-DDE 1.2 X 10-^ NA
1,2-Dibromo-3-chloropropane 8.9x10-’ 0.00072
1,2-Dichloroethane X o 0.0025
Ethylbenzene 8.3 X 10-^ 0.009
Heptachlor 4.2 X 10-’ NA
Heptachlor Epoxide 3.0 X 10-* NA
2-Methylnaphthalene NA , NA
Naphthalene 1.1 X 10'^ 0.029
Tetrachloroethylene 4.7 X 10-^ 0.012
Toluene NA 0.052
1,2,4-Trichlorobenzene NA 2
1,1,1 -Trichloroethane NA 0.027
Trichloroethylene 2.4 X 10-^ 0.54
Xylenes •. NA 1.0
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OU3 Vapor Intrusion Screening Results Leve Evaluation
Groundwater Contaminant VISL model-potential 

carcinogenic risk
VISL model-potential 

hazard quotient
Notes:

NA = Not Available
Bold = risk exceeds EPA's risk management range of 10'^ to 1 O '* or HQ exceeds 1.

Indoor air concentrations were calculated from groundwater remediation levels for the eighteen volatile 
chemicals of concern. The table above indicates that there is a potential vapor intrusion concern from 
1,2,4-trichlorobenzene. This screening-level evaluation did not consider the potential total risk 
associated with multiple groundwater contaminants at a particular shallow well location.

OU5
The analysis in Appendix K indicates that the groundwater remediation goals for delta-BHC exceeds an 
HQ of 1. None of the remaining cleanup goals resulted in a cancer risk greater than 1 x 10-4 for 
carcinogens or a noncancer HQ of greater than 1, and therefore remain protective of human health. Are 
the exposure assumptions, toxicity data, clean-up levels and remedial actions (RAOs) used at the time of 
the remedy still valid? Yes, for or everything except delta-BHC.

None of the chemicals of concern are volatile. Therefore, no indoor air concentrations were calculated 
from the groundwater remediation levels.

OU5 Groundwater ARAR Review

coc
ROD Cleanup 

Levels & Rationale 
(pg/L)

Current NC 2L^
(As of April 1,2013)

(Pg/L)

Current Federal 
MCL*/CRQL 

(pg/L)

Change in 
ARAR 
Yes/No

Alpha-BHC 0.02 Risk based 0.02 0.05 NA
Beta-BHC 0.10 Risk based 0.02 0.05 NA
Delta-BHC 70.0 Risk based 0.02 0.05 NA
Gamma-BHC (Lindane) 0.2 MCL/2L 0.03 0.2*70.050 No/Yes
Notes:

Concern
ired Quantitation Limit 
itaminant Level
Relevant and Appropriate Requirement

liter
(lina Administrative Code, Title 15A, Subchapter 2L, Classifications and
irds Applicable to the Groundwater of North Carolina
ndicates current NC 2L standard is more stringent than previous remediation

COC = Contaminant of 
CRQL = Contract Requ 
MCL* = Maximum Cor 
ARAR = Applicable or 
NA = Not Applicable 
pg/L = micrograms per 
" NC2L of North Care 

Water Quality Stands 
BOLD and underlined i 
goal.
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OU5 Review of Groundwater Remediation Goals

COC
Groundwater 

Remedial Goal 
(Pg/L)

Tap Water 
RSL^ 10-® 

Risk (pg/L)

Tap Water 
RSL® HQ = 1 

(Pg/L)
Risk*’ HQ®

Alpha-BHC 0.02 0.0073 97 2.7 X 10-^ . 0.00021
Beta-BHC 0.1 0.025 NA 4.0 X 10-^ NA
Delta-BHC'* 70 NA 3.6 NA 19
Gamma-BHC (Lindane) 0.2 0.042 3.6 4.8 X 10'^ 0.056
Notes:

' Concern 
ling Level

■ liter
, dated November 2017, are available at
v/risk/regional-screening-levels-rsls-generic-tables-november-2017 (accessed

lup goal / cancer-based RSL) X 10'^.
1 / noncancer RSL).
ROD, the noncarcinogenic RSL value for gamma-BHC was used as a

BHC.

COC = Contaminant ol 
RSL = Regional Screen 
HQ = Hazard Quotient 
NA = Not Available 
gg/L = micrograms per
a) Current EPA RSLs, 

https://www.epa.go 
02/07/18).

b) Cancer risk = (clear 
e) HQ = (cleanup goal 
d) Consistent with the

surrogate for delta-
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Explanation for Change in HQ

Disvston
RGO =? 0.7 pg/1 based on contract estimated quantitation limit
Combination of RSL Ingestion = 0.8 pg/L and RSL dermal = 1.3 gg/L makes total RSL = 0.5 gg/L 
RGO/RSL HQ = 0.7/0.5 = 1.4
2007 RBC was 1.5 |ig/L, which would have made HQ 0.7/1.5 = 0.5
Therefore, RGO HQ in 2018 of 1.4 is different from the 2007 RGO HQ of 0.5 because of a change in 
the RSL.

Xylenes
RGO = 400 gg/L based on 2L standard
Combination of RSL Ingestion = 4,000 gg/L and RSL dermal = 7,500 gg/L and RSL inhalation 
= 210 pg/L makes total RSL = 190 pg/L 
RGO/RSL HQ = 400/190 = 2.1
EPA updated the Integrated Risk Information System (IRIS) on 2/21/2003 and added a reference 
concentration (RfC) to xylene where no RfC existed previously. That made calculation of an inhalation 
“RSL” possible, the inhalation RSL is much more conservative than the ingestion and dermal RSLs. 
Therefore, RGO HQ now exceeds 1 because of a change in the RSL.

Copper
RGO = 1,000 pg/L based on 2L standard
Combination of RSL Ingestion = 800 pg/L and RSL dermal = 180,000 pg/L makes total RSL = 800 
Pg/L
RGO/RSL HQ = 1,000/800 = 1.3
2007 RBC (like RSL) was 1,500 pg/L which would have made HQ 1,000/1,500 = 0.7
Therefore, RGO HQ in 2018 of 1.3 is different from the 2007 RGO HQ of 0.7 because of a change in
the RSL.

1,2,4-T richlorobenzene
RGO = 70 pg/L based on MCL
Combination of RSL Ingestion = 200 pg/L and RSL dermal = 160 pg/L and RSL inhalation = 4.2 pg/L 
makes total RSL = 4 pg/L 
RGO/RSL HQ = 70/4= 18
EPA updated the Provisional Peer-Reviewed Toxicity Values (PPRTV) in 2009 and added a reference 
concentration (RfC) to 1,2,4-trichlorobenzene where no RfC existed previously. That made calculation 
of an inhalation RSL possible, the inhalation RSL is much more conservative than the ingestion and 
dermal RSLs.
Therefore, RGO HQ now exceeds 1 because of a change in the RSL.

*The 2007 Region 3 RBCs (used like today’s RSLs) as a reference point for several of these evaluations 
as it was the oldest data that could be referenced.
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Explanation for Change in HQ

Disvston
RGO = 0.7 pg/1 based on contract estimated quantitation limit
Combination of RSL Ingestion = 0.8 |ig/L and RSL dermal = 1.3 pg/L makes total RSL = 0.5 pg/L 
RGO/RSL HQ = 0.7/0.5 = 1.4
2007 RBC was 1.5 pg/L, whieh would have made HQ 0.7/1.5 = 0.5
Therefore, RGO HQ in 2018 of 1.4 is different from the 2007 RGO HQ of 0.5 beeause of a change in 
the RSL.

Xylenes
RGO = 400 pg/L based on 2L standard
Combination of RSL Ingestion = 4,000 pg/L and RSL dermal = 7,500 pg/L and RSL inhalation 
= 210 pg/L makes total RSL = 190 pg/L 
RGO/RSL HQ = 400/190 = 2.1
EPA updated the Integrated Risk Information System (IRIS) on 2/21/2003 and added a reference 
concentration (RfC) to xylene where no RiC existed previously. That made calculation of an inhalation 
“RSL” possible, the inhalation RSL is much more conservative than the ingestion and dermal RSLs. 
Therefore, RGO HQ now exceeds 1 because of a ehange in the RSL.

Copper
RGO = 1,000 pg/L based on 2L standard
Combination of RSL Ingestion = 800 pg/L and RSL dermal = 180,000 pg/L makes total RSL = 800 
pg/L
RGO/RSL HQ = 1,000/800 =1.3
2007 RBC (like RSL) was 1,500 pg/L which would have made HQ 1,000/1,500 = 0.7
Therefore, RGO HQ in 2018 of 1.3 is different from the 2007 RGO HQ of 0.7 beeause of a change in
the RSL.

1,2,4-Trichlorobenzene
RGO = 70 pg/L based on MCL
Combination of RSL Ingestion = 200 pg/L and RSL dermal = 160 pg/L and RSL inhalation = 4.2 pg/L 
makes total RSL = 4 pg/L 
RGO/RSL HQ = 70/4 = 18
EPA updated the Provisional Peer-Reviewed Toxicity Values (PPRTV) in 2009 and added a reference 
concentration (RfC) to 1,2,4-trichlorobenzene where no RfC existed previously. That made ealculation 
of an inhalation RSL possible, the inhalation RSL is much more conservative than the ingestion and 
dermal RSLs.
Therefore, RGO HQ now exceeds 1 because of a change in the RSL.

*The 2007 Region 3 RBCs (used like today’s RSLs) as a reference point for several of these evaluations 
as it was the oldest data that could be referenced.
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APPENDIX B 
Site Chronology

Hurd Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

First disposal area discovered at the Twin Sites Jul1984
Second disposal area found Twin Sites Area Aug 1984 '
Fairway Six disposal area discovered Aug 1984
Discovery of Mclver Dump Area Nov 1984
Emergency response action under State issued Administrative Order at 
Area A at the Mclver Dump Area Jan 1985

EPA sponsored an emergency response action at the Fairway Six Area Jun 1985
EPA sponsored erhergency response action at Area B at the Mclver Dump 
Area Jun 1985

EPA sponsored an emergency response action at the Twin Sites Area Jun/Aug 1985
EPA sponsored emergency response action at Route 211 Area Jun 1986
EPA Emergency Response Team conducted a test bum of contaminated 
soil at the Fairway Six Area Dec 1986

OU2 Remedial Investigation/Feasibility Study Jun 1987-Jun 1989
OUl Remedial Investigation/Feasibility Study - Site-wide 
characterization included sampling of surficial and subsurface soils, 
sediments, surface water and groundwater

Jun 1987 - Apr 1991

EPA discovered a third disposal area between disposal Areas A and B at 
Twin Sites Area Oct 1987

EPA sponsored another emergency response action at the Fairway Six 
Area, resulted in a stockpile of contaminated soil (approximately 22,000 
cubic yards)

Aug 1988

The stockpiled soil at Fairway Six was designated as OU2 within the 
overall site strategy for the Site Mar 1989

EPA sponsored emergency response action at Area C at the Mclver Dump 
Area Mar 1989

EPA sponsored emergency response action at Route 211 Area Mar 1989
OU2 ROD Jun 30, 1989
OU4 Remedial Investigation/Feasibility Study Jan - Sep 1991
EPA published OUl Proposed Plan May 23, 1991
ROD for OUl - Contaminated Surface and Subsurface Soils Sept 30, 1991
Amendment to ROD for Operable Unit4 (formerly OU2) for 
contaminated soils stockpiled adjacent to Fairway Six Sept 30, 1991

Comprehensive data collection, including deep soil samples to define the 
extent of contaminated soil requiring remediation 1992-1995

OU3 Remedial Investigation/Feasibility Study Jul 1992-Oct 1993
OUl/4 ROD - Explanation of Significant Different - Established cleanup 
levels for each contaminant of concern in soil at a risk range of 1x10'^ Dec 1, 1992
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EPA split the groundwater remediation approach into two OUs; OU3 will 
focus on Farm Chemical Area, Twin Sites Area, and Fairway Six Area; 
and OUS will focus on Mclver Dump Area and Route 211 Area

May 1993

EPA published OU3 Proposed Plan May 10, 1993
EPA issued Unilateral Adrriinistrative Order (UAO) to numerous PRPs to 
implement OUl/4 Remedial Design/Remedial Action May 20, 1993

OU 3 ROD for contaminated groundwater at Farm Chemicals Area, Twin 
Sites Area, and Fairway Six Area Oct 7, 1993

Two PRPs entered in Administrative Order on Consent with EPA to 
conduct OUS Remedial Investigation/Feasibility Study Mar 21, 1994

OUS Remedial Investigation/Feasibility Study Mar 1994-Sep 1997
OU3 ROD - Explanation of Significant Difference - Added chemicals of 
concern to OU3 ROD Table 22 Jun6, 1994

EPA issued UAO to numerous PRPs to implement OU3 Remedial 
Design/Remedial Action

Jun22, 1994
Dec 26, 199S

EPA amended several of the OU3 related UAOs Dec 22, 199S
Supplemental soil and groundwater data collection 199S
EPA amended several of the May 20, 1993 UAOs Dec 22, 199S
OUl/4 Soil Remedial Action Design 199S
OUl/4 ROD - Explanation of Significant Different - Revised cleanup 
level for arsenic in soil May 31, 1996

OU3 30% Remedial Design - Groundwater Treatability and Data 
Acquisition Report Mar 28, 1996

OU3 30% Remedial Design - Design Criteria Report Mar 28, 1996
ROD for OU3 - Explanation of Significant Differences - modified 
remediation philosophy including the implementation of 
phytoremediation

Sep IS,1997

Interim Action ROD for OUS for Route 211 Area Sep 16, 1997
RA Initiated with the Demolition of Building at Farm Chemical Area 1997
Groundwater Hot Spot Pump & Treat Design Criteria Report 1997
Initiation of low flow/quiescent groundwater sampling technique 1997
OUl/4 Soil Remedial Action/Clean-up 1997-1998
OU3 Final Remedial Action Work Plan Feb 18,1998
OU3 Groundwater 100% Remedial Action Design Feb 18,1998
OU3 Final Performance Standards Verification Plan - Groundwater 100% 
Remedial Action Design Feb 18, 1998

OU3 Final Field Sampling & Analysis Plan - Groundwater 100%
Remedial Action Design Feb 18,1998

OU3 Final Operation & Maintenance plan for Farm Chemicals/Twin Sites 
Area Groundwater Recovery, Treatment & Discharge Systems - 
Groundwater 100% Remedial Action Design

Feb 18,1998
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OU3 Final Operation & Maintenance plan for Fairway Six Area 
Groundwater Recovery, Treatment & Discharge Systems - Groundwater
100% Remedial Action Design

Feb 18, 1998

OUl/4 Route 211 Area Pre-Final Inspection Feb 19, 1998
OUl/4 Fairway Six Area and Stockpile Pre-Final Inspection Feb 19, 1998
Partial Consent Decree entered that supersedes previous UAOs Mar 2, 1998
OUl/4 Route 211 Area Final Inspection Apr 2, 1998
OUl/4 Mclver Area Pre-Final Inspection Apr 16, 1998
OUl/4 Twin Sites Area Pre-Final Inspection Apr 16, 1998
OUl/4 Mclver Area Final Inspection Jun24, 1998
OUl/4 Fairway Six Area and Stockpile Final Inspection June 24,1998
OUl/4 Twin Sites Area Final Inspection Jun24, 1998;
OUl/4 Farm Chemicals Area Pre-Final Inspection Jul20, 1998
OUl/4 Farm Chemicals Area Final Inspection Jul21, 1998
OU3 Final Performance Standards Verification Plan - Groundwater 100% 
Remedial Action Design Oct 2, 1998

Groundwater Remedy Phytoremediation/ Performance Standards 
Verification Plan initiated 1998

OU3 Performance Standard Verification Plan - Groundwater Sampling 
Program 1998 -2003

OU5 Final ROD Jun4, 1999
OU3 Second Look Proposal - effectiveness of monitored natural 
attenuation versus expected pump and treat technology Jun 11, 1999

OU 3 Surface Water Sampling confirms water quality improvement 2000
Two Year Review Report 2000
OU3 Hydrogen-Releasing Compound (HRC) Corrective'Action 
Performance (CAP) Installed 2000

OU5 Mclver Area Pre-Final Mar 28, 2000
OU3 Draft Final Start-Up Monitoring Event 4 Report April 14, 2000
OU5 Mclver Area Final Inspection May 11,2000
OU3 Draft Final Start-Up Monitoring Event 6 (July 2000) Report Nov 2000
OU5 Route 211 Area Final Inspection Mar 1,2001
OU3 Draft Final October 2000 - March 2001 Groundwater Monitoring 
Report May 2001

OU3 Draft Final April 2001 - September 2001 Groundwater Monitoring 
Report' Nov 2001

OU3 HRC CAP Completed 2002
OU3 Draft Final October 2001 - April 2002 Groundwater Monitoring 
Report Aug 2002

OU3 Draft Final July 2002 - October 2002 Groundwater Monitoring 
Report Feb 2003
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0U3 Revised Farm Chemical/Twin Sites Comprehensive Report (1982 
through 2002) Jun 9, 2003

OU3 Revised Fairway Six Comprehensive Report (1982 through 2002) Jun 20, 2003
OU3 Draft Final January 2003 - April 2003 Groundwater Monitoring 
Report

Jul2003

OU3 ROD Amendment - changed groundwater remedy from pump & 
treat to monitored natural attenuation and phytoremediation Sep 30, 2003

Preliminary Closure Report for entire Site Sept 30, 2003
OU3 Revised Performance Standard Verification Plan - Post ROD 
Amendment 2003

OU3 Draft Final July 2003 Groundwater Monitoring Report Jan 2004
Deed Restriction Institutional Controls for Groundwater Use at Farm 
Chemicals/Twin Sites 2004

Redevelopment of Farm Chemicals Site with Mini-storage Warehouse 
Commercial Units 2004

Monitoring of Forage Fish, Surface Water, Sediment and Groundwater 
post OU3 ROD Amendment baseline monitoring campaign 2004

OU3 Final Performance Standards Verification Plan for Monitored
Natural Attenuation Groundwater Remedy Long-Term Monitoring May 2004

OU3 Post ROD Amendment Groundwater Sampling Program - Annual 
Groundwater Sampling 2004-present

OU3 Draft Groundwater, Surface Water, Sediment, and Forage Fish 
Monitoring Report Sep 17, 2004

OU3 Draft Final September 2005 Groundwater Monitoring Report Sep 2005
OU3 Draft Final Groundwater Monitoring Report Jul2006
OU3 2008Groundwater Monitoring Campaign and First FYR Apr / Sep 2008
OU3 2010 Biennial Groundwater Monitoring Report Nov 2010
OU3 2012 Biennial Groundwater Monitoring Report Oct 2012
OU3 2013 Groundwater, Surface, Sediment Monitoring Campaign and 
Second FYR Apr/Sep 2013

OU5 2015 Semiannual Report-Route 211 Jul2015
OU3 2015 Biennial Groundwater Monitoring Report Aug 2015
OU5 2016-2017 Aimual Report-Mciver Dump Dec 2017
OU3 2017 ADPS Phytoremediation Maintenance and Monitoring Feb 2018
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APPENDIX C
SITE INSPECTION CHECKLIST

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST

I. SITE INFORMATION
Site Name: Aberdeen Plant Pesticide Dump Date of Inspection: 3/19/2018
Location and Region: Aberdeen, NC / Region 4 EPA ID: NCD 980843346
Agency, Office or Company Leading the Five-Year 
Review: USEPA Region 4 Weather/Temperature: snnny, 70 degrees

Remedy Includes: (Check all that apply)
□ Landfill cover/containment 
^ Access controls
□ Institutional controls.
^ Ground water pump and treatment
□ Surface water collection and treatment 
^ Other: Phytoremediation

^ Monitored natural attenuation 
O Ground water containment 
r~l Vertical barrier walls

Attachments: O Inspection team roster attached n Site map attached

II. INTERVIEWS (check all that apply)
1. O&M Site Manager Name Title

Date
Interviewed □ at site □ at office ^ Via email 
Problems, suggestions □ Report attached:

2. O&M Staff
Name Title Date

Interviewed □ at site Q at office Q by phone : 
Problems/suggestions □ Report attached:

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices). Fill in all that apply.

Agency US EPA
Contact Jon Bornholm RPM

Name Title
Problems/suggestions □ Report attached:

Agency NC DEO 
Contact Doug Rumford

Problems/suggestions □ Report attached:.

RPM
Title

Agency
Contact ____ ____

Name Title
Problems/suggestions □ Report attached:

Agency. 
Contact

3/19/18
Date

3/19/18
Date

Date

404-562.8820 
Phone No.

919-707-8334 
Phone No.

Phone No.
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Name Title
Problems/suggestions Q Report attached;

Agency _ 
Contact

Name Title
Problems/suggestions □ Report attached:

Date

Date

Phone No.

Phone No.

4. Other Interviews (optional) O Report attached:

III. ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply)

O&M Documents
Rl O&M manual 1^ Readily available ^ Up to date □ n/a
n As-built drawings n Readily available □ Up to date. □ n/a
^ Maintenance logs ^ Readily available K Up to date □ n/a
Remarks:

2. Site-Specific Health and Safety Plan
^ Contingency plan/emergency response plan

Remarks:

^ Readily available

□ Readily available

^ Up to date

□ Up to date
□ n/a
□ n/a

3. O&M and OSHA Training Records ^ Readily available ^ Up to date □ n/a
Remarks:

4. Permits and Service Agreements
□ Air discharge permit □ Readily available □ Up to date □ n/a
^ Effluent discharge □ Readily available □ Up to date □ n/a
□ Waste disposal, POTW □ Readily available n Up to date □ n/a
n Other permits: Q Readily available □ Up to date □ n/a
Remarks:

5. Gas Generation Records Q Readily available □ Up to date □ n/a
Remarks:

6. Settlement Monument Records □ Readily available □ Up to date □ n/a
Remarks;

7. Ground Water Monitoring Records ^ Readily available ^ Up to date □ n/a
Remarks:

8. Leachate Extraction Records □ Readily available □ Up to date □ n/a
Remarks;
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9, Discharge Compliance Records
□ Air □ Readily available

□ Water (effluent) □ Readily available

Remarks;

□ Up to date

□ Up to date
□ n/a
□ n/a

10. Daily Access/Security Logs 

Remarks:

□ Readily available □ Up to date ^ N/A

IV. O&M COSTS

1. O&M Organization
O State in-house 

□ PRP in-house 
n Federal facility in-house

n

r~l Contractor for state 

[3 Contractor for PRP 

r~l Contractor for Federal facility

O&M Cost Records
^ Readily available ^ Up to date

I I Funding mechanism/agreement in place D Unavailable 

Original O&M cost estimate: ^ Breakdown attached in FYR Report 

Total annual cost by year for review period if available

From: To:
Date Date Total cost

From: To;
Date Date Total cost

From: To:
Date Date Total cost

From: To:
Date Date Total cost

From: To:
Date Date Total cost

l~l Breakdown attached 

r~| Breakdown attached 

Q Breakdown attached 

O Breakdown attached 

n Breakdown attached

3. Unanticipated or Unusually High O&M Costs during Review Period
Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS Applicable □ >

A. Fencing

1. Fencing Damaged Q Location shown on site map ^ Gates secured □ n/a
Remarks:
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B. Other Access Restrictions

Signs and Other Security Measures
Remarks: Signage Present

r~l Location shown on site map Q N/A

C. Institutional Controls (ICs)- No ICs in place at the time

1. Implementation and Enforcement*
Site conditions imply ICs not properly implemented 
Site conditions imply ICs not being fully enforced 
Type of monitoring (e.g., self-reporting, drive by): _ 
Frequency:
Responsible party/agency:

Contact

□ Yes □ No □ N/A
□ Yes □ No GN/A

Name Title Date Phone no.

Reporting is up to date □ Yes □ No □n/a
Reports are verified by the lead agency □ Yes □ No □ n/a
Specific requirements in deed or decision documents have been met □ Yes □ No □ n/a
Violations have been reported ■□ Yes □ No □ n/a
Other problems or suggestions: □ Report attached

2. Adequacy □ ICs are adequate □ ICs are inadequate

Remarks:
□ n/a

D. General

1. Vandalism/Trespassing □ Location shown on site map □ No vandalism evident

Remarks:

2. Land Use Changes On Site □ N/A

Remarks: None

3. Land Use Changes Off Site □ N/A
Remarks: Sandy Springs neighborhood expansion

VI. GENERAL SITE CONDITIONS

A. Roads □ Applicable □ N/A

1. Roads Damaged □ Location shown on site map □ Roads adequate □ n/a
Remarks:

B. Other Site Conditions

Remarks:
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VII. LANDFILL COVERS □ Applicable ^ N/A

A. Landfill Surface

1. Settlement (low spots)

Arial extent:

Remarks:

□ Location shown on site map □ Settlement not evident

Depth:

2. Cracks 1 1 Location shown on site map Q Cracking not evident

Lenaths: Widths: Depths:

Remarks:

3. Erosion O Location shown on site map 1 1 Erosion not evident

Arial extent: Depth:

Remarks:

4. Holes □ Location shown on site map □ Holes not evident

Arial extent: Depth:

Remarks:

5. Vegetative Cover □ Grass D Cover properly established

O No signs of stress □ Trees/shrubs (indicate size and locations on a diagram)

Remarks:

6. Alternative Cover (e.g., armored rock, concrete) □ n/a
Remarks:

7. Bulges □ Location shown on site map □ Bulges not evident

Arial extent: Height:

Remarks:

8. Wet AreasAVater Damage n Wet areas/water damage not evident

□ Wet areas [U Location shown on site map Arial extent:

O Ponding n Location shown on site map Arial extent:

n Seeps O Location shown on site map Arial extent:

n Soft subgrade □ Location shown on site map Arial extent:

Remarks:

9. Slope Instability O Slides □ Location shown on site map

Q] No evidence of slope instability 

Arial extent:

Remarks:
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B. Benches □ Applicable ^ N/A
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.)

1. Flows Bypass Bench 

Remarks;

n Location shown on site map 0 N/A or okay

2. Bench Breached
Remarks:

l~l Location shown on site map O N/A or okay

3. Bench Overtopped
Remarks;

Q Location shown on site map □ N/A or okay

C. Letdown Channels □ Applicable ^ N/A
(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.)

Settlement (Low spots) Q Location shown on site map 

Arial extent:

Remarks:

Q No evidence of settlement 

Depth:

2. Material Degradation

Material type:

Remarks;

□ Location shown on site map □ No evidence of degradation 

Arial extent:

Erosion

Arial extent:, 

Remarks:

Q Location shown on site map □ No evidence of erosion 

Depth:

Undercutting

Arial extent:_

Remarks:____

□ Location shown on site map □ No evidence of undercutting 

Depth;

Obstructions Type:

Q Location shown on site map

Size;____

Remarks:

□ No obstructions

Arial extent:

Excessive Vegetative Growth Type:
□ No evidence of excessive growth

n Vegetation in channels does not obstruct flow

□ Location shown on site map Arial extent:

Remarks:
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D. Cover Penetrations □ Applicable ^ N/A

Gas Vents O Active

n Properly secured/locked O Functioning

□ Evidence of leakage at penetration 

Remarks:

r~| Passive

n Routinely sampled Q Good condition

n Needs maintenance Q N/A

2. Gas Monitoring Probes
□ Properly secured/locked □ Functioning

□ Evidence of leakage at penetration

Remarks: ■

l~l Routinely sampled □ Good condition

r~] Needs maintenance [H N/A

3. Monitoring Wells (within surface area of landfill)
CH Properly secured/locked □ Functioning □ Routinely sampled □ Good condition

□ Evidence of leakage at penetration □ Needs maintenance □ N/A

Remarks:

4. Extraction Wells Leachate
O Properly secured/locked □ Functioning 

□ Evidence of leakage at penetration 

Remarks:

n Routinely sampled 

O Needs maintenance

I I Good condition

□ n/a

5. Settlement Monuments
Remarks:

CH Located n Routinely surveyed □ N/A

E. Gas Collection and Treatment □ Applicable ^N/A

1. Gas Treatment Facilities
D Flaring 

n Good condition 

Remarks:

r~| Thermal destruction 

r~| Needs maintenance

n Collection for reuse

2. Gas Collection Wells, Manifolds and Piping
□ Good condition □ Needs maintenance

Remarks:

3.. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
□ Good condition

Remarks:

n Needs maintenance □ N/A

F. Cover Drainage Layer □ Applicable □ N/A

1. Outlet Pipes Inspected
Remarks:

□ Functioning □ N/A

2. Outlet Rock Inspected

Remarks:

□ Functioning □ N/A
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G. Detention/Sedimentation Ponds I I Applicable K|n/a
1. Siltation Area extent:

^ Siltation not evident 

Remarks:

Depth:. □ n/a

2. Erosion Area extent:
^ Erosion not evident 

Remarks:

Depth:

3. Outlet Works
Remarks:____

Q Functioning □ n/a

4. Dam
Remarks:

Q Functioning □ n/a

H. Retaining Walls □ Applicable □ N/A

1. Deformations □ Location shown on site map □ Deformation not evident

Horizontal displacement:____ Vertical displacement:

Rotational displacement:

Remarks:

2. Degradation
Remarks:___

□ Location shown on site map □ Degradation not evident

I. Perimeter Ditches/Off-Site Discharge □ Applicable □ N/A

1. Siltation

Area extent: 

Remarks:

□ Location shown on site map □ Siltation not evident 

Depth:

2. Vegetative Growth □ Location shown on site map □ N/A

□ Vegetation does not impede flow

Area extent:____ Type:

Remarks:

3. Erosion

Area extent:

Remarks:

□ Location shown on site map 1 1 Erosion not evident

Depth:

4. Discharge Structure

Remarks:

□ Functioning □ n/a
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VIII. VERTICAL BARRIER WALLS □ Applicable ^ N/A

Settlement

Area extent; 
Remarks:__

O Location shown on site map r~l Settlement not evident 

Depth;

2. Performance Monitoring Type of monitoring:

I I Performance not monitored 

Frequency;
Head differential:

Remarks;

n Evidence of breaching

IX. GROUND WATER/SURFACE WATER REMEDIES K1 Applicable □ N/A

A. Ground Water Extraction Wells, Pumps and Pipelines ^ Applicable □ N/A

1. Pumps, Wellhead Plumbing and Electrical
^ Good condition , ^ All required wells properly operating □ Needs maintenance □ N/A 

Remarks:

Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances
^ Good condition O Needs maintenance 

Remarks:

3. Spare Parts and Equipment
^ Readily available CH Good condition

Remarks:

I I Requires upgrade CD Needs to be provided

B. Surface Water Collection Structures, Pumps and Pipelines □Applicable □ N/A

Collection Structures, Pumps and Electrical
□ Good condition □ Needs maintenance 

Remarks;

Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances
□ Good condition □ Needs maintenance 

Remarks:

Spare Parts and Equipment
□ Readily available □ Good condition □ Requires upgrade □ Needs to be provided

Remarks:
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Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County. NC

C. Treatment System ^ Applicable □ N/A

1. Treatment Train (check components that apply)
□ Metals removal □ Oil/water separation

□ Air stripping ^ Carbon adsorbers

□ Filters:

□ Additive (e.g., chelation agent, flocculent):

□ Others: '

□ Good condition □ Needs maintenance

□ Sampling ports properly marked and functional

□ Sampling/maintenance log displayed and up to date

□ Equipment properly identified

□ Quantity of ground water treated annually:

□ Quantity of surface water treated annually:

Remarks:

□ Bioremediation*

□ In-situ chemical oxidation*

□ Monitored natural attenuation*

Electrical Enclosures and Panels (properly rated and functional)
□ N/A □ Good condition □ Needs maintenance

Remarks:

Tanks, Vaults, Storage Vessels 
□ N/A □ Good condition

Remarks:

□ Proper secondary containment □ Needs maintenance

Discharge Structure and Appurtenances
□ N/A □ Good condition

Remarks:

□ Needs maintenance

Treatment Building(s)
□ N/A □ Good condition (esp. roof and doorways)

□ Chemicals and equipment properly stored

Remarks: ___

□ Needs repair

Monitoring Wells (pump and treatment remedy)
□ Properly secured/locked □ Functioning □ Routinely sampled

□ All required wells located □ Needs maintenance

Remarks:

□ Good condition

□ n/a

C-10



Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen. Moore County, NC

D. Monitoring Data

1. Monitoring Data

K Is routinely submitted on time ^ Is of acceptable quality

2. Monitoring Data Suggests;

□ Ground water plume is effectively contained □ Contaminant concentrations are declining

E. Monitored Natural Attenuation*

1. Monitoring Wells (natural attenuation remedy)
^ Properly secured/locked ^ Functioning ^ Routinely sampled ^ Good condition

^ All required wells located O Needs maintenance Q N/A

Remarks:
X. OTHER REMEDIES

If there are remedies applied at the site and not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy. An e.xample would be soil vapor extraction.

XI. OVERALL OBSERVATIONS
A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed. 
Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant 
plume, minimize infiltration and gas emissions).
On-site groundwater extraction and treatment combined with downeradient MNA. the remedv is ooeratine
efficientlv.

B. Adequacy of O&M
Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy.
O&M is adeauate for scone of remedv

C. Early Indicators of Potential Remedy Problems
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future.
None

D. Opportunities for Optimization
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
None
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APPENDIX E 
Current Site Status

Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

Environmental Indicators

- Current human exposures at the Site are under control,
- Groundwater contamination is being remediated by pump and treat, natural attenuation, 
and phytoremediation and is actively monitored with environmental sampling.

\rc Necessary Institutional Controls in Place',

1^ All n Some O None

Currently the Aberdeen Pesticide Dump Site is protective of human health and the 
environment in the short-term. The completed remedies at OU3 (source removal and 
groundwater remediation consisting MNA and phytoremediation) and OU5 (source removal, 
groundwater pump and treat, MNA, and phytoremediation) remain short-term protective of 
human health and the environment. The remedy currently protects human health and the 
environment because no human or ecological exposure pathways exist to contaminated soil or 
groundwater. However, in order for the remedy to be protective in the long-term, the 
following action needs to be taken: Issue an ESD for OU5 to amend the cleanup levels for 
Beta-, Delta-, and Gamma-BHC to current NC 2L standards.

Has EPA Designated the Site as Sitewide Ready for Anticipated Use'.’
I IE Yes (2016) DNo

Has the Site Been Put into Reuse'.’
I E Yes □ No
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■ nird Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County. NC

Appendix F 
ARAR Review

Section 121 (d)(2)(A) of CERCLA specifies that Superfiind remedial actions must meet any federal 
standards, requirements, criteria, or limitations that are determined to be legally ARARs. Applicable or 
Relevant and Appropriate Requirements are those standards, criteria, or limitations promulgated under 
federal or state law that specifically address a hazardous substance, pollutant, contaminant, action, 
location, or other circumstance at a CERCLA site. To-Be-Considered criteria (TBCs) are non- 
promulgated advisories and guidance that are not legally binding, but should be considered in 
determining the necessary level of cleanup for protection of human health or the environment. While 
TBCs do not have the status of ARARs, EPA’s approach to determining if a remedial action is 
protective of human health and the environment involves consideration of TBCs along with ARARs. 
Chemical-specific ARARs are specific numerical quantity restrictions on individually listed 
contaminants in specific media. Examples of chemical-specific ARARs include the MCLs specified 
under the Safe Drinking Water Act (SDWA) as well as the ambient water quality criteria that are 
enumerated under the Clean Water Act. Because there are usually numerous contaminants of potential 
concern for any site, various numerical quantity requirements can be ARARs.

In performing the Five-Year Review for compliance with ARARs, only those ARARs that address the 
protectiveness of the remedy are reviewed. Because the remedy at the Site currently addresses only 
groundwater contamination, this Five-Year Review will discuss compliance with chemical-specific 
groundwater ARARs only.

Current Potentially-Applicable ARARs

It is the EPA’s policy that ARARs are generally “frozen” at the time of the ROD signature unless a 
“new or modified requirement calls into question the protectiveness of the selected remedy”, 55 Fed.
Reg. 8757 (March 8, 1990). The NC Classifications and Water Quality Standards Applicable to the 
Groundwater of North Carolina; NCAC Title 15A Subchapter 2L, (NC 2L) on which several of the 
remedial goals are based were last amended on April 2013. Title 15A of the North Carolina 
Administrative Code, Subchapter 2L (NCAC 2L) is a Chemical-Specific State ARAR for this Site.

OU1/OU4
Risk analysis indicates that the soil remediation goals remain within the acceptable risk levels below 1 x 
lO"’’ for carcinogens and a noncancer HQ of less than 1. However, this type of quantitative analysis 
cannot be conducted for lead. As stated in the Status of Implementation Section of this FYR, it was 
noted that lead was not detected above either the ROD designated soil action level and/or remediation 
goal of 500 mg/kg nor the current action level of 400 mg/kg. Therefore, no exposure to contaminated 
soils above the 400 mg/kg lead cleanup level exists and/or no unacceptable risk is evident.
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Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

Soil ARAR Comparison of Remediation Goals and (Current Standards

Contaminant
Soil

Remediation
Level

(mg/kg)

Current 
Residential EPA 

Regional Screening 
Levels (RSLs) 
as of July 2017 

(mg/kg)

Current
Industrial/Commerc 

ial EPA Regional 
Screening Levels 

(RSLs)
as of July 2017 

(mg/kg)
Pesticides

Alpha-BHC 1 0.086 3.6
Beta-BHC 2 0.30 1.3
Gamma-BHC
(Lindane) 3 0.57 2.5
4,4’-DDE 10 2 9.3
4,4’-DDT 11 1.9 8.5
Heptaclor 0.764 0.14 0.63
Toxaphene 6 0.49 2.1

Metals
Arsenic 1 0.68 3
Copper 1,531 630 9,300
Lead 500 400 400
mg/kg is equivalent to parts per million

OU3
Risk analysis indicates that the groundwater remediation goals for 4,4'-DDD, trichloroethylene, xylenes, 
1,2,4-trichlorobenzene, and copper exceed an HQ of 1. None of the remaining cleanup goals resulted in 
a cancer risk greater than 1x10“^ for carcinogens or a noncancer HQ of greater than 1, and therefore 
remain protective of human health. 4,4'-DDD, trichloroethylene, xylenes, 1,2,4-trichlorobenzene, and 
copper exceed their HQ of 1 due to a combination of ingestion, dermal, and inhalation routes. It should 
be noted that no one is exposed to contaminated groundwater; and no well or sewer installation can 
occur without the TOA’s approval; the plume is contained; and contaminant levels have steadily 
declined since start-up.

The NC Classifications and Water Quality Standards Applicable to the Groimdwater of North Carolina, 
NCAC Title 15A Subchapter 2L was last amended on April 1, 2013. CERCLA requires that the remedy 
comply with any standard, requirement, criteria, or limitation under any Federal environmental law 
(such as Federal MCLs here), as well as any promulgated State standard that is more stringent than any 
federal standard. The 2003 ROD Amendment acknowledged the requirement specified in the NC 2L as 
the remediation goals OU3. Table 14 is the OU3 Groundwater ARAR Comparison table.
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Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

Vapor intrusion risk analysis was conducted and indoor air concentrations were calculated from 
groundwater remediation levels for the eighteen volatile chemicals of concern. Appendix I indicates that 
there is a potential vapor intrusion concern from 1,2,4-trichlorobenzene. This screening-level evaluation 
did not consider the potential total risk associated with multiple groundwater contaminants at a 
particular shallow well location. Based on the most current data available from 2013, 1,2,4- 
trichlorobenzene had a maximum detectable groimdwater concentration of 0.53 pg/L, well below the 
remediation goal and the NC 2L of 70 pg/L, and would not be expected to be a potential vapor intrusion 
issues. There are no residences nor buildings on the TS and FX Areas and therefore no potential vapor 
intrusion risk. There are no residences on the FC Area; however, there are commercial buildings at this 
location.

OU3 Groundwater ARAR Comparison of Remediation Goals and Current Standards

F-3

Contaminant
Groundwater
Remediation

Goal

Rationale
for

Clean-up
Level

Current 
NC 2L 
(As of 
June 
2013)

Current 
CRQLs 
(as of 
Sept 
2015)

Federal
Maximum

Contaminant
Level

Change in 
ARAR? 

Yes or No

Fg/L

Pesticides
Aldrin 0.01 CROL NA 0.05 NA No
Alpha-BHC 0.02 NC2L 0.02 0.05 NA No
Beta-BHC 0.02 NC2L 0.02 0.05 NA No
Delta-BHC 0.02 NC2L 0.02 0.05 NA No
Gamma-BHC
(Lindane) 0.03 NC2L 0.03 0.05 0.2 No

Chlordane 0.1 NC2L 0.1 NA 2 No
Dasanit
(Fensulfothion) 0.8 CRQLe NA NA NA No

l,2-Dibromo-3-
Chloropropane 0.04 NC2L 0.04 N/A 0.2 No

Dieldrin 0.002 NC2L 0.002 0.1 N/A No
Disyston
(Disulfoton) 0.3 NC2L 0.3 N/A N/A No

4,4-DDE 0.02 CROL N/A 0.1 N/A No
4,4-DDD 0.1 NC2L 0.1 0.1 N/A No
4,4-DDT 0.1 NC2L 0.1 0.1 N/A No
Endrin 2 NC2L 2 0.1 2 No
Endrin Ketone 0.02 NC2L 2 0.1 N/A No



Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

Contaminant
Groundwater
Remediation

Goal

Rationale
for

Clean-up
Level

Current 
NC 2L 
(As of 
June 
2013)

Current 
CRQLs 
(as of 
Sept 

2015)

Federal
Maximum

Contaminant
Level

Change in 
ARAR? 

Yes or No

ig/L

Guthion (Azinphos 
methyl) 1 CRQLe N/A N/A N/A No

Heptachlor 0.008 NC2L 0.008 0.05 0.4 No

Heptachlor
Epoxide 0.004 NC2L 0.004 0.05 0.2 No

Malathion 1.1 CRQLe N/A N/A N/A No
Sevin (carbaryl) 10 CRQLe N/A N/A N/A No
Toxaphene 0.03 NC2L 0.03 5 3 No

Volatile Organic Compounds
Carbon Disulfide 700 NC2L 700 5 N/A No
Carbon
Tetrachloride 0.3 NC2L 0.3 0.5 5 No

1,2-
Dichloroethane 0.4 NC2L 0.4 0.5 5 No
Ethylbenzene 600 NC2L 600 0.5 700 Yes
T etrachloroetherie 0.7 NC2L 0.7 0.5 5 No
Toluene 600 NC2L 600 5 1,000 No*
1,1,1-
Trichloroethane 200 NC2L 200 5 200 No

Trichloroethene 3 NC2L 3 5 50 No
Xylenes (total) 500 NC2L 500 5 10,000 No

Sem1-Volatile Organic Compounds
2,4-
Dimethylphenol 100 NC2L 100 5 N/A No

2-
Methylnaphthalene 30 NC2L 30 5 N/A No

Naphthalene 6 NC2L 6 5 N/A No
1,2,4-
trichlorobenzene 70 NC2L 70 N/A 70 No

Inorganics
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■

Contaminant
Groundwater
Remediation

Goal

Rationale
for

Clean-up
Level

Current 
NC 2L 
(As of 
June

Current 
CRQLs 
(as of 
Sept

Federal
Maximum

Contaminant
Level

•
Change in 
ARAR? 

Yes or Pfd

Mig/L

Antimony 6 M(JL N/A N/A b No

Barium 700 NC2L 700 N/A 1,000 No
Beryllium 4 MCL N/A N/A 4 No
Cadmium 2 NC2L 2 N/A 5 No
Chromium 10 NC2L 10 N/A 100 No
Copper 1,000 NC2L 1,000 N/A 1,300 No
Iron 300 NC2L 300 N/A 300 No

Lead 15
EPA

Action
level

15 N/A 15 No

Manganese 50 NC2L 50 N/A 50 No
Nickel 100 NC2L 100 N/A 100 No
Silver 20 NC2L 20 N/A 50 No
Zinc 1,000 NC2L 1,000 N/A 5,000 No

CRQL - Contract Laboratory Program Contract Required Quantitation Limit
CRQLe - Contract Laboratory Program Contract Estimated Quantitation Limit
EPA Action Level- OSWER Cleanup level
SMCL - Secondary Maximum Contamination Limit
MCL -Maximum Contaminant Level
NC2L- North Carolina Groundwater Standards, 15A NCAC 2L
N/A - Not Applicable
BOLD indicates a new standard is more stringent than the ROD Cleanup Goal
♦ Indicates no change in the ARAR which the cleanup goal was based; however, a current groundwater standard is more 
stringent.
|ig/L-micrograms per Liter

OU5
Risk analysis indicates that the groundwater remediation goals for delta-BHC exceeds an HQ of 1. None 
of the remaining cleanup goals resulted in a cancer risk greater than 1 x lO"^ for carcinogens or a 
noncancer HQ of greater than 1, and therefore remain protective of human health.

F-5



Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

The NC Classifications and Water Quality Standards Applicable to the Groundwater of North Carolina, 
NCAC Title 15A Subchapter 2L was last amended on April 1, 2013. CERCLA requires that the remedy 
comply with any standard, requirement, criteria, or limitation under any Federal environmental law 
(such as Federal MCLs here), as well as any promulgated State standard that is more stringent than any 
federal standard. Three of the ROD remediation goals are risk based (alpha-, beta-, and delta-BHC) and 
one based on MCL/NC 2L. Beta-BHC (with a remediation level of 0.1 pg/L and current NC 2L of 0.02 
pg/L), Delta- BHC (70 pg/L and 0.02 pg/L), and Gamma-BHC (0.2 pg/L and 0.03 pg/L) all have 
remediation levels that are less stringent than the NC 2L. Table 15 is the OU5 Groundwater ARAR 
Comparison table.

It should be noted that the plume is contained; contaminant levels have steadily declined since start-up; 
no one is exposed to contaminated groundwater; and no well or sewer installation can occur without the 
TOA’s approval.

None of the chemicals of concern are volatile. Therefore, no indoor air concentrations were calculated 
from the groundwater remediation levels.

OU5 Groundwater ARAR Comparison of Remediation Goals and Current Standards

Contaminant
ROD

Remediation 
Goals & 

Rationale (pg/1)

Current NC 
2L“ (As of 
April 1, 

2013) (pg/I)

Current Federal 
MCL*/CRQL 

(lig/1)
Change in ARAR 

Yes/No

Alpha-BHC 0.02 Risk based 0.02 0.05 NA
Beta-BHC 0.10 Risk based 0.02 0.05 NA
Delta-BHC 70.0 Risk based 0.02 0.05 NA
Gamma-BHC
(Lindane)

0.2 MCU2L 0.03 0.2*/0.050 NoWes

CRQL = Contract Required Quantitation Limit 
MCL* = Maximum Contaminant Level 
NA = Not Applicable
“ NC 2L of North Carolina Administrative Code, Title 15A, Subchapter 2L, Classifications and Water 

Quality Standards Applicable to the Groundwater of North Carolina 
BOLD and underlined indicates current NC 2L standard is more stringent than previous remediation goal. 
pg/1 = micrograms per liter
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Appendix G
Newspaper Ad and Interviews
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Parpoic/Obirclin.'; The US. EnvironnwnlU Ptwt«tion Agency (tPA) .5 cMxfnrting a Fiw-Ye»r Revi** (PTR) ni 
the Miced)- for the Aberdeen Pwtladr nnmpe !«ie (Ih* Mtel. The Aherdet* PeiUetde Dium dUi, located .m^ore 
ranmt V North Carolma, consist of fi*e geotraphi;ally vtparate area* kx««n as the Fann Chcmicalj Ana. TVin 
Shc» Area, Fsdrnav Set Area, Nldver Ihinp Area and Route 211 Aiea.

Sta Backgnnmd: Ihe site conaats of an uiMtiee perlcllc snnaiatian pUiii and foar «eu whiA wr.'

ll^imd W«t» ftt these ti\>«
Uk rite WM discovered to ISM, In 20H Wtondng the cieanu|i of the Farm demioJa area, a portkin ef tWi pttttal 
area ttdevrioped through the buildiii* of a faslenri reuL'Bt«e and a colfce roaitiag oirereaona

CiMAiip Actloos: In 1991. EFA isvu*xl it dcanu
i diul scmI confaiminatcd Above the

th«nriA]]^treated ondte. In 1992 thr ctranupappreadi vTim iuvaaiti*^a> ----
f>i<lmtce& (ESD) to alter the soil excavation standard for contaminant. In 1996* a second KSD wi* lasMd > sf>i<lmtoe& (ESD) to alter the soil excavation stawUra tor eacr contaminant, m i w a sccoira # twbkh modlfed the dep^ of the sod excava.^ioa and levisec the cleanup stendard for aisenic m sods at lha NTO 
ChcmicaU Area The soil dem phase was co mpleted In 199B niih succeisful cicarration and c«*sUc tbernaal tooaev 
meat cf 123.159 too* ol s>U. Ihls phaic dso resulted in the off-slic dspona of 3.M2 luiii of joil/dehris. .

la I99X r.FA Issued a acound ROD that vtatsd a pump aid trcit Kj-stirm to dean tin the rnntaminated pot^ 
svater *1 the Fann Chemicals, Twin Sites, and Fafrwav Si* Areas was to be tmuUcd. BSPs modi(> inj{ this oeuiop V 
amoach were Issued in ] 994 and 1997 to indude ad'Jitional contaminants of amoem and ph.ytoremedlation as 
par of the deamip strategy. In 20C3, the cleanup s|^xoach was further modified via a ROD Amendment that «»- 
athuted i»mlli>red namrii atteiiaatioa («se of rutanl processes) lor pump and treat for the lon^-ierm tmiinm. of 
contaniimtcd grmnd water;

tmument mHoiicli fcr £e RouK 211 Aj« included on «t* «ir»ctton. onsite traomenl uring Kthratoc^bco. ^ 
dSsciMnredrilroilivi wucr in rite tonfcunlrunt source uees «nd niiurid ittcnsiation for the.dm»dj' unpoctea 
eushnnmiSieni of she «et- The Ueehneni .ppresch lor the .Vlclvt- Area included n»-urd sutemiadon la grosml 
iMito i^acT rater aind sedtmena and phylorstnedituon. ,f>vrs
FYR Sdieduie Ihe NetJoori Contingency Plan resjuiiw isnrlrw of reroedid «tion» ti«t r^Jl hi luiy haiutfaw|| 
Mibaunccs, poliotanu or oontamlaants remaining at th^ Site above levels that allow for unlimited i»e t»a gr-i

Kerin Colesmn. ,
ERA Conunuidry iimsIsKncrilOMWMre 
I*ioiiet.:4a4)562MJl

iniMh Coltnun.3;;eiii4l»qi«gBV
MdlngArici^US.EPA«egHii 4.61 Ponylh Street. iW^ lIdi floor. Alkot^GA JOJOjjWI

A eapf of the final Pire-Vear Review Report will he made aviiriile upoo co^lelioft « Ai ^etteta iocttisea^ 
reroOtoey a the Abcrdem Town Hall located at 115 N. Poplar Street. Abericrn. North CaroHna. Addittotal _ 
inbrmaton is also available at *e Sires hwal document rroodlory and online at bttpKf/wwwrepa.jiov>snpetfttnd/
jbcrdecn-p«5ticid<^d Mmps.
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Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC 
EPA ID: NCD980843346 
Third Superfund Five-Year Review Report

Interview Questionnaire
Completed by Jon Bornholm, EPA RPM

1. What is your overall impression of the project? (general sentiment)
The project has been a success. The Site is comprised of 5 non-contiguous properties. The 
PRPs and EPA did an excellent job in bring all concern parties to the table at the beginning 
of the project to hear concerns from all of the facets of the Aberdeen community. These lines 
of communication were maintained throughout the remedial action (RA) phase of the project. 
There was an active soil cleanup component at each parcel. A pump and treat remedy was 
installed at one of the properties and bioremediation via hybrid popular trees was 
implemented at three of the other properties. The Agency issued the Preliminary Closeout 
Report in 2003 which documents that the construction phase of the remedial action has been 
completed. The PRPs have been conducting O&M activities since 2003.

2. What effects have site operations had on the surrounding community?
PRPs strived to minimize any adverse impacts to the community during the RA phase. O&M 
activities do not impact the community at all. The PRPs also installed activated carbon 
filtration on the nearest municipal supply well to insure protection of the municipal supply 
system.

3. Are you aware of any community concerns regarding the site or its operation and 
administration? If so, please give details.
No

4. Have there been any complaints, violations, or other incidents related to the site requiring a 
response by your office?
No .

5. Do you feel well informed about the site’s activities and progress?
Yes

6. Do you have any comments, suggestions, or recommendations regarding the site’s 
management or operation?
No
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7. What is the current status of construction (e.g., budget and schedule)?
Construction has been completed, the Site has moved into the O&M phase.

8. Have any problems been encountered which required, or will require, changes to this 
remedial design or this ROD?
No

9. Have any problems or difficulties been encountered which have impacted construction 
progress or implementability?
No

10. Do you have any comments, suggestions, or recommendations regarding the project (i.e., 
design, construction documents, constructability, management, regulatory agencies, etc.)?.
No

11. Is the remedy functioning as expected? How well is the remedy performing?
Yes

12. What does the monitoring data show? Are there any trends that show contaminant levels are 
decreasing?
Levels on contaminants in the groundwater have either decrease or remained stable. None of 
the plumes are expanding as the source has been removed.

13. Is there a continuous on-site O&M presence? If so, please describe staff and activities. If 
there is not a continuous on-site presence, describe staff and frequency of site inspections and 
activities.
Yes, minimal activities: the PRPs’ contractor checks on the pump and treat system at the 
Route 211 parcel on a frequent basis as well as checks the surrounding area for any new 
construction and/or potable well installation.
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Aberdeen Pesticide Dump Site OU-3 
Aberdeen, Moore County, NC 
EPA DD: NCD980843346 
Third Superfund Five-Year Review Report

Interview Questionnaire
Completed by Doug Rumford, Hydrogeologist

1. What is your overall impression of the project? (general sentiment) I have an overall 
satisfactory impression of the project thus far.

2. What effects have site operations had on the surrounding community? None that I’m 
aware of.

3. Are you aware of any community concerns regarding the site or its operation and 
administration? If so, please give details. No

4. Have there been any complaints, violations, or other incidents related to the site requiring 
a response by your office? No

5. Do you feel well informed about the site’s activities and progress? Yes

6. Do you have any comments, suggestions, or recommendations regarding the site’s 
management or operation? No

7. What is the current status of construction {e.g,, budget and schedule? Budgeting and 
scheduling appear to be appropriate thus far.

8. Have any problems been encountered which required, or will require, changes to this 
remedial design or this ROD? No

9. Have any problems or difficulties been encountered which have impacted construction 
progress or implementability? No

10. Do you have any comments, suggestions, or recommendations regarding the project (i.e., 
design, construction documents, constructability, management, regulatory agencies, 
etc.)?. No
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11. Is the remedy functioning as expected? How well is the remedy performing? The remedy 
is operating the way it was designed and long term goals are being achieved.

12. What does the monitoring data show? Are there any trends that show contaminant levels 
are decreasing? Contaminant levels indicate a decreasing trend historically.

13. Is there a continuous on-site O&M presence? If so, please describe staff and activities. If 
there is not a continuous on-site presence, describe staff and frequency of site inspections 
and activities. Periodic on-site O&M presence
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Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC 
EPA ID: NCD980843346 
Third Superfiind Five-Year Review Report

Interview Questionnaire
Completed by Thomas A. Mann, PE, Senior Project Manager

1. What is your overall impression of the project? (general sentiment)
The project continues to run smoothly showing improvement in groundwater quality.

2. What effects have site operations had on the surrounding community?
Positive community relations including strong relationship with the Davis’s located in the 
downgradient area of the Rt. 211 Site.

3. Are you aware of any community concerns regarding the site or its operation and 
administration? If so, please give details.
We have received no reported concerns.

4. Have there been any complaints, violations, or other incidents related to the site requiring a 
response by your office?
We have not had to respond to any complaints or violations relating to the operation of the 
Rt. 211 and Mclver Sites.

5. Do you feel well informed about the site’s activities and progress?
NA

6. Do you have any comments, suggestions, or recommendations regarding the site’s 
management or operation?
NA

7. What is the current status of construction (e.g., budget and schedule?
NA .

8. Have any problems been encountered which required, or will require, changes to this remedial 
design or this ROD? No

9. Have any problems or difficulties been encountered which have impacted construction 
progress or implementability?
NA
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10. Do you have any comments, suggestions, or recommendations regarding the project (i.e., 
design, construction documents, constructability, management, regulatory agencies, etc.)?
NA

11. Is the remedy functioning as expected? How well is the remedy performing?
Yes, the remedy is functioning as designed. Groundwater concentrations continue to show 
a decline.

12. What does the monitoring data show? Are there any trends that show contaminant levels are 
decreasing?
There is a downward trend in groundwater concentrations.

13. Is there a continuous on-site O&M presence? If so, please describe staff and activities. If 
there is not a continuous on-site presence, describe staff and frequency of site inspections and 
activities.
Monthly site inspections and operation & maintenance activities are conducted.
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Five-Year Review Interview Form
Site Name: Aberdeen Pesticide Dumps

Interviewer Name: Robbie Farrell
Subject Name:
Subject Contact 910-944-4515
Information:
Time: 3:51 p.m.
Interview Phone Interview
Interview Format (circle one): In Person

EPAIDNo.: NCD980843346

Affiliation: Mayor
Affiliation:

Date: 4/26/18

Phone Mail Other:

Interview Category: Local Government

1. Are you aware of the former environmental issues at the Site and the cleanup activities that 
have taken place to date? Yes

2. Do you feel well-informed regarding the Site’s activities and remedial progress? If not, how 
mi^t EPA convey site-related information in the fixture? Yes

3. Have there been any problems with unusual or unexpected activities at the Site, such as 
emergency response, vandalism or trespassing? No

4. Are you aware of any changes to state laws or local regulations that might affect the 
protectiveness of the Site’s remedy? Don’t know

5. Are you aware of any changes in projected land use(s) at the Site? No

6. Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? 
How can EPA best provide site-related information in the fixture? Yes

7. Do you have any comments, suggestions or recommendations regarding the project? No

8. Do you consent to have your name included along with your responses to this questionnaire 
in the FYR report? Yes
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Five-Year Review Interview Form
Site Name: Aberdeen Pesticide Dumps

Interviewer Name: Kerisa Coleman
Subject Name: Mike Birky

Address: 120 O’Connor 
Place, Aberdeen, NC 28315 
Telephone Number:
(910) 944-1543
Interview Format (circle one): In Person

EPAIDNo.: NCD980843346

Affiliation: EPA
Affiliation: Cactus Creek’tgtfffPBffl

Coffee

Ftione Mail Other:
Interview Category: Residents

1. Are you aware of the former environmental issues at the Site and the cleanup activities that 
have taken place to date? Prior to purchasing property had no knowledge of it being a 
Superfund Site, learned about the cleanup after purchase.

2. What is your overall impression of the project, including cleanup, maintenance and reuse 
activities (as appropriate)? Relatively satisfied; but was unaware of EPA and DEQ’s 
involvement for this FYR.

3. What have been the effects of this Site on the surrounding community, if any? No one has
inquired about the Site in over 10 years; however, customers have asked if they will 
ever have outdoor seating. He indicates that it has nothing to do with the Superfund 
designation, but believes it’s because of the zoning classification.

4. Have there been any problems with unusual or imexpected activities at the Site, such as 
emergency response, vandalism or trespassing? No.

5. Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? 
How can EPA best provide site-related information in the future? No, not this time. 
Typically receive notices/flyers beforehand.

6. Do you own a private well in addition to or instead of accessing city/municipal water 
supplies? If so, for what purpose(s) is your private well used? No; do have a septic system.

7. Do you have any comments, suggestions or recommendations regarding any aspects of the 
project? No, a letter advising his retailer about the FYR would have been sufficient.

8. Do you consent to have your responses to this questionnaire in the FYR report? Yes
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APPENDIX H 
Land Use Restrictions



SSI!
SURVEY UAOE UWtR If!’ SUPOtVISOH dftpota..

PlAt CAS. 11. an 870

K J«A. PACE 179 
DtiU dOCK 768\ PACE -US 
DUD eocil 771. PACE OO 
UOORE couHrr neosiRi'

THAT !>«• RAnO Of P«lCI3« AS CAlCUlATlD 
IS 1; laODOt: THAT

Mncss wr ORIOHAL S^AIMC. UCCNSURC 
HUMBER AND SEAL THIS . p DAT Of

. 2a». AD.

ruRDOt:

IHAT THE SUR>^ 
R PARcns Of M 

---------------Ctt OR
_________ ...-S NOT _.. ..

SIMXt OR CMAMIZ AN EMSTWC SMI I.
■T>CSS UT ORIOHAl. 3<P<ATURE. UI»SUR£ 
MLUaCR AMO a-Al THiS ^ DAT Cf

2CN». AO

RTfCRENCE:

PLAT CA8. 11. SLCe 870 
OCED BOOK Mb . PAO.
DEED BOOK 27«2. PACE M7 TTO ATTC REALTY. WC.)
DEED BOOK 2743. PACE <89 (TO RAB GROUP ASEROCtN. UX) 
DEED eoCK 26BJ, PAGE U8 (TO AHFC REAI TY. INC.)
DEED BOCK 721. PAX 80 
UOORt COUNTY REOSTRT

LPCESS OTHEffKg XNOSD.
• -ensTMC noH stake

□ -ST CONCREIE MOHUhlEHl 
O-ST (RON SIAKE 
~>SgUAIS rOOTACF 
A. POXR SERWX STUB 
l»-SrKR SCRVKE STUO 
^ lELimCNC SERVICE $IUB 
©-cAaf TV asvta siun 
a-«ATER untR 
V-fl'« HYORAHI 
S-SAMTARY XMR HAMHiU 
^-UTIITY POLE 

>AMEA UWI

PFRrY OR ANY PART tf IT IS SXD. LEAZD. OR CCNVltP 
ED. N.C.O.S. )J0-A-3I0(*) REOUIRES THAT HL fOUOWNC 
PLAXD IN THE DESCFWDOM X THE DEED OR OTHER INSTRUI

WHEN THIS PRXERTY
OR TRAMSnMSD. N.C_____________ _ _________ _______ ___________ _
LAMCUACE BL PLAXD IN THE DESCFWDOM X THE DEED X OTHER INSTRUICNr 
OR TRANSrtR Ih NO SNAilTR TYPE THAM THAT USED IN THf ROCY f1 
THE DEED-

IhM pnMTly Ng> MSI wtM ai o h 
«uil« (f^uuf Nia A Nolle* «t inocllM Hanadoui 
SiOolain a «M«la Diapoad Sta la racorM ki Ihe 
yoera Caunty Raqlats’ of Doad'a oUk* in BocA .oUk* in Bod 

arnPig Him r

n ol Uia Una ot flr.g Tba

'»d7r
i;LK.ei agio ter tna manltsaig odii 
»Y UPS CorparMien an Way. 2003 sid A

lor Uia Sidle ol Hath CanaaiiA
a IM 13A NCAC 71 f «ns. JUDt D. IMRTIK

^ISTM OFtfEK VWXV COuriT

PLM cjiwn/Aarf^/^

4 N.CaS 130A-3I08

h C«ulkiu

_ o Noisy PuUc ol aatd Coonly sid Slol* do hscby eartlly Uu!
- did RS*anolly i^pas sid ai^ balsa ma Ihb Iha CLv* day

<MI lUtUOb 
Ull ol Croundaols Csi 
1,2 Dl

CoMnlLiTi
Corbord
Oilseism
D«t<l-DHC

m-l^an* k p-Xjtana

IM ICXOI
LM ol Uoondaels Csilesikisit 
1.7,4 rrbneuiybsijsia 1
l.3.b Tr*nath|lbani*na 7-Ua«i)lne^tNaisia 
2-U*UldpA4n(4

740

I I ppb
1.U PT« 068

0.96 ppbn’lS^^b

2.8 ppb 
0 81 ppb

74000 ppb 
270 p(« 

4t»0 ppbT.X

» ppb 
;; ppb’iTs:

Csbsyl 
D*lt<i-»IC 
Endesd'si sdlat*

Mlri)l*ii* <1

0.08 pbb 
23000 ppb

*bo ppb 
360 ppb 

74000 ppb 
170 ppb 

73000 ppb
VIw PM

A1MO-01C 
OMle-OHC . UiMh
e*td*»ic

e*io-»ic

(2-ein,iNa.,l) pbthdola u.ie-OiC 
DWUki

■r.

8 PM

210 ppb

1,2 DiUaniO'3-ttikaepiopsie

UM<7-Ltfitlhe>l<) pbtlidaleOMtd-BHC
OWdin

P-Xysw
o-x^en*

10 ppb

,jo‘r
SSK

006b ppb 
' 740 Ppb930

240000 (MB

Yes Uaeauied2003
7003

2003
7003
3003
7003
2003

2003
2003
2CU3
2003
2003
2003
2003
3003
2003
2D03

2003
SSI
2004 
2004 
2003 

2003 
200*

2003
2004
2003

2003
2004 
2003
2004

Yaw Uaa*Mr*d 2004 
7004 
2003

Yas Ha2003
2003
2003

7003
2003
2003
2003
2003
2003
2003

2004
2003
7004
2003
2003

7003
2004
2003 
7003

2004 
2003

5 =

I. RinCHURSI bIHLLI 
ABERDEEN. N. C 2831b 910-253-0420

rab croup a 
0. a BOX 38b 
SOUTHERN PINES. N

OWNER; (LOT NO. 7)
AHFC RtALTY, 'NC A N1HIH CAHIUNA CUKPCRAHON
1248 HAJN AVDIX, X
mCALHt. NCMIH CAMOUNA 28G02

NOTE: UPROVQIEjnS HOT SHOWN.

RAN CROUP AMERKIN. UC

PCC REAI lY CINHCXAIION 
DUD BOOK 1619. PACE 36b

XED WKK 8I&. PAX 2S7

Pin m mt 'i-m jw

Slat* cd No 
Csjnty <i1 U

I. Ksan AnleL a Nelsy FSMic el lha Cosily and Slot* *4 alsai
Rebwt A BePlle pansidly csnc bcf ...........................................
ti Ut* Uan*s/3lsiags o4 RA8 Om

ly and 
bctar* m* thU day sid

LLC. a Nti Ut* Uan*s/«siags o4 RA8 Os* Absdasi 
Cafnaony, and that by outhslly cUy glisi und 
Va te>090*ig Oadoratisi al ParpHud Lond Um 
by Keban *. BoIIm aa a MsMs/Honaps.

L csi.ly met 
ad Dial be _ 
a Lknilad Udotily

MtntM my hsid and oNicid

Notice of Inactive Hazardous Substance or Haste Disposal Site 
PROPERTY OF

RAB GROUP ABERDEEN, LLC, (LOT 1) 
AND

AHFC REALTY, INC. (LOT 2)
FARM CHEMICALS, INC. LANDS

SANDHILLS T011NSHIP, MOORE COUNTY,
ABERDEEN. NORTH CAROLINA 

MARCH S3, 2005 SCALE r=80'
STEPHEN S. SHKFnELD <c ASSOCUTES, PA.

2233 NORTH PINEHUKST STREET 
ABERDEEN. NORTH CAROLINA

Hdl Sendee Cdilar. Raid^. H. C. 27899-1646



Judy D. Martin 
Register of Deeds 

Moore County, North Carolina

PLAT

FOR RE6ISTRPTI0N REGISTER OF DEEDS 
H^E COUNTY, NC

m OPR 07 03-. 12:57 PR 
BK;12P6;416-417FEE:$21.00 

IKSTRUreiT»2005006442



JUDY D. MARTIN 

REGISTER OF DEEDS, MOORE 
JUDICIAL BUILDING 

100 DOWD STREET 
CARTHAGE, NC 28327

*»«*********«***«*«*********««*****«****««******************«*«*«***«**«*************ft***«*«**4*«******

Filed For Registration: 

Book: 
Document No.:

04/07/2005 03:12:S7 PM 

PLAT 12 Page: 416-417 

2005006442 
MAP 2PGS $21.00

Recorder: LINDA CHEEK

State of North Carolina, County of Moore

JUDY D. MARTIN , REGISTER OF DEEDS

jLbUuJLt^ .
Deputy/^t Register of Deeds

*2005006442*
2005006442



Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

APPENDIX I
DETAILED RISK REVIEW AND VAPOR INTRUSION SCREENING

OUI/OU4
The soil remediation goals remain within the acceptable risk levels below 1 x 10"^ for carcinogens and a 
noncancer HQ of less than 1. However, this type of quantitative analysis cannot be conducted for lead. 
As stated in the Status of Implementation Section of this FYR, it was noted that lead was not detected 
above either the ROD designated soil action level and/or remediation goal of 500 mg/kg nor the current 
action level of 400 mg/kg. Therefore, no exposure to contaminated soils above the 400 mg/kg lead 
cleanup level exists and/or no unacceptable risk is evident.

OU1/OU4 Review of Soil Remediation Goals

coc
Soil Remedial 

Level 
(mg/kg)

Residential 
RSL lO-*^ 

Risk 
(mg/kg)

Residential 
RSL Hazard 

Quotient 
(HQ) = 1.0

Risk** HQ^

Alpha-BHC 1 0.086 510 1.2 X 10-5 0.002
Beta-BHC 2 0.3 NA 6.7 X 10-® NA
Gamma-BHC (Lindane) 3 0.57 21 5.3 X 10-5 0.14
4,4'-DDE 10 2 23 5.0 X 10-5 0.43
4,4'-DDT 11 1.9 37 5.8 X 10-5 0.3
Heptachlor 0.764 0.13 39 5.9 X 10-5 0.02
Arsenic 1 0.68 35 1.5 X 10-5 0.029
Copper 1,531 NA 3,100 NA 0.49
Lead 500 NA NA NA NA
Notes:
COC = Contaminant of Concern
RSL = Regional Screening Level
HQ = Hazard Quotient
NA = Not Available
mg/kg = milligrams per kilogram
a) Current EPA RSLs, dated November 2017, are available at

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017
(accessed 02/07/18)

b) Cancer risk = (cleanup goal/cancer-based RSL) x 10‘
c) HQ = (cleanup goal/noncancer RSL)

6

Are the exposure assumptions, toxicity data, clean-up levels and remedial actions (RAOs) used at the 
time of the remedy still valid? No, the analysis of the OU3 groundwater performance standards (cleanup 
levels) below indicates that the groundwater remediation goals for disyston, xylenes, 1,2,4- 
trichlorobenzene, and copper exceed an HQ of 1 and the analysis of the OU5 groimdwater performance 
standards (cleanup levels) below indicate that the groundwater remediation standard for delta-BHC 
exceeds an HQ of 1.

I-l
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OU3
The analysis below indicates that the groundwater remediation levels for disyston, xylenes, 1,2,4- 
trichlorobenzene, and copper exceed an HQ of 1. None of the remaining cleanup goals resulted in a 
cancer risk greater than 1 x 10-4 for carcinogens or a noncancer HQ of greater than 1, and therefore 
remain protective of human health.

OU3 Groundwater ARAR Review

coc
ROD Cleanup 

Levels & Rationale 
(pg/L)

Current NC 
(As of April 1,2013) 

(Pg/L)

Current Federal 
MCL*/CRQL 

(pg/L)

Change in 
ARAR 
Yes/No

Aldrin 0.01 CRQL NA 0.05 Yes****
Alpha-BHC 0.01 CRQL 0.02 0.05 Yes****
Beta-BHC 0.01 CRQL 0.02 0.05 Yes****
Delta-BHC 0.01 CRQL 0.02 0.05 Yes****
Gamma-BHC (Lindane) 0.0265 NC2L 0.03 0.2*/0.05 Yes****
Chlordane 0.027 NC 2L 0.1 2*/0.05 Yes****
Dasanit (Fensulfothion) 0.8 CRQLe NA 0.8 No
l,2-Dibromo-3-
Chloropropane 0.025 NC2L 0.04 0.2*/0.5 Yes****

Dieldrin 0.02 NC 2L 0.002 0.1 Yes
Disyston (Disulfoton) 0.7 NC 2L 0.3 0.7 Yes
4,4'-DDE 0.02 CRQL NA 0.1 Yes****
4,4'-DDD 0.02 CRQL 0.1 0.1 Yes****
4,4'-DDT 0.02 CRQL 0.1 0.1 Yes****
Endrin 0.2 CRQL 2*/0.1 Yes
Endrin Ketone 0.02 CRQL 0.1 Yes****
Guthion (Azinphos methyl) 1 CRQLe NA 1 No
Heptachlor 0.076 NC2L 0.008 0.4*/0.05 Yes****
Heptachlor Epoxide 0.038 NC2L 0.004 0.2*/0.05 Yes****
Malathion 1.1 CRQLe NA 1.1 No
Sevin (carbaryl) 10 CRQLe NA 10 No
Toxaphene 0.031 NC 2L 0.03 3*/5 Yes -
Carbon Disulfide 1 CRQL 700 0.5 Yes
Carbon Tetrachloride 0.3 NC 2L 0.3 5*/0.5 No
1,2-Dichloroethane 0.38 NC 2L 0.4 5*/0.5 Yes****
Ethylbenzene 29 NC 2L 600 700*/0.5 Yes****
Tetrachloroethene 0.7 NC 2L 0.7 5*/5 No
Toluene 1,000 MCL 600 l,000*/5 No
1,1,1 -Trichloroethane 200 MCL 200 200*/5 No
Trichloroethene 2.8 NC2L 3 5*/5 Yes****
Xylenes 400 NC2L 500 10,000*/5 Yes****
2,4-Dimethylphenol 5 CRQL 100 5 No
2-Methylnaphthalene 5 CRQL 30 5 No
Naphthalene 5 CRQL 6 5 . Yes****
1,2,4-Trichlorobenzene 70 MCL 70 70*/0.50 No
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OU3 Groundwater ARAR Review

coc
ROD Cleanup 

Levels & Rationale 
(pg/L)

Current NC 2L“ 
(As of April 1, 2013) 

(Pg/L)

Current Federal 
MCL*/CRQL 

(pg/L)

Change in 
ARAR 
Yes/No

Antimony 6 MCL 70 6* No
Barium 1,000 MCL 700 2,000* Yes
Beryllium 4 MCL NA 4* No
Cadmium 5 MCL 2 5* Yes
Chromium 50 NC 2L 10 100* Yes
Copper 1,000 NC2L 1,000 1,300* No
Iron 300 NC 2L 300 300** No
Lead 15 EPAAL 15 15* No
Manganese 50 SMCL 50 50** No

Nickel 100 MCL 100 MCL remanded 
in 1995 No

Silver 50 MCL 20 100** Yes
Zinc 5,000 SMCL 1,000 5,000** Yes
Notes:

levant and Appropriate Requirement 
ncem
1 Quantitation Limit 
ed Quantitation Limit

inant Level
lum Contaminant Level
Protection Agency Action Level 
r
a Administrative Code, Title 15A, Subchapter 2L, Classifications and 
> Applicable to the Groundwater of North Carolina

1 but ROD remediation goal is more stringent than the current new

cates current NC 2L standard is more stringent than previous remediation

ARAR = Applicable or Rel 
COC = Contaminant of Co 
CRQL = Contract Requirec 
CRQLe = Contract Estimat 
NA = Not Available
MCL = Maximum Contam 
SMCL = Secondary Maxin 
EPA AL = Environmental 1 
pg/L = micrograms per lite 
® NC 2L of North Carolin 

Water Quality Standards
* MCL for compound 
** Secondary MCL 
*** As total Endrin
* * * * ARAR has changed

standard.
BOLD and underlined indi 
goal.



Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

o J3 Review of Groundwater Remediation (Goals
Groundwater 

Remedial 
Level (pg/L)

Tap Water 
RSL" 10-^ 

Risk(pg/L)

Tap Water 
RSL“ HQ = 1 

(pg/L)
Risk'’

-
Aldrin 0.01 9.2 X 10-^ 0.6 1.1 X 10-5 0.017
Alpha-BHC 0.01 0.0073 97 1.4 X 10-6 0.0001
Beta-BHC 0.01 0.025 NA 4.0 X 10-7 NA
Delta-BHC 0.01 NA NA NA NA
Gamma-BHC (Lindane) 0.0265 0.042 3.6 6.3 X 10-7 0.0074
Chlordane 0.027 0.02 0.74 1.4 X 10-6 0.036
Dasanit (Fensulfothion) 0.8 NA NA NA NA
l,2-Dibromo-3-
Chloropropane 0.025 3.3 X 10-4 0.37 7.6 X 10-5 0.068
Dieldrin 0.02 0.0018 0.38 1.1 X 10-5 0.053
Disyston (Disulfoton) 0.7 NA 0.50 NA 1.4
4,4’-DDE 0.02 0.046 6 4.3 X 10-7 0.0033
4,4'-DDD 0.02 0.032 0.063 6.3 X 10-7 0.32
4,4'-DDT 0.02 0.23 10 8.7 X 10-8 0.002
Endrin 0.2 NA 2.3 NA 0.087
Endrin Ketone 0.02 NA NA NA NA
Guthion (Azinphos methyl) 1 NA 56. NA 0.018
Heptachlor 0.076 0.0014 1.3 5.4 X 10-5 0.058
Heptachlor Epoxide 0.038 0.0014 0.12 2.7 X 10-5 0.32
Malathion 1.1 NA 390 NA 0.0028
Sevin (carbaryl) 10 NA 1,800 NA 0.0056
Toxaphene 0.031 0.071 NA 4.4 X 10-7 NA
Carbon Disulfide 1 NA 810 NA 0.0012
Carbon Tetrachloride 0.3 0.46 49 6.5 X 10-7 0.0061
1,2-Dichloroethane 0.38 0.17 13 2.2 X 10-6 0.029
Ethylbenzene 29 1.5 810 1.9 X 10-5 0.036
T etrachloroethene 0.7 11 41 6.4 X 10-8 0.017
Toluene 1,000 NA 1,100 NA 0.91
1,1,1 -T richloroethane 200 NA 8,000 NA 0.025
Trichloroethene 2.8 0.49 2.8 5.7 X 10-6 1.0
Xylenes 400 NA 190 NA 2.1
2,4-Dimethylphenol 5 NA 360 NA 0.014
2-Methylnaphthalene 5 NA 36 NA 0.14
Naphthalene 5 0.17 6.1 2.9 X 10-5 0.82
1,2,4-Trichlorobenzene 70 1.2 4. 5.8 X 10-5 18
Antimony 6 NA 7.8 NA 0.77
Barium 1,000 NA 3,800 NA 0.26
Beryllium 4 NA 25 NA 0.16
Cadmium 5 NA 9.2 NA 0.54
Chromium 50 NA 22,000 NA 0.0023
Copper 1,000 NA 800 NA 1.3
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oiU3 Review of Groundwater Remediation <Gloals

coc
Groundwater 

Remedial 
Leyel (pg/L)

Tap Water 
RSL" 10'^ 

Risk (pg/L)

Tap Water 
RSL" HQ = 1 

; (pg/L)

■

Risk'’ HQ.

Iron 300 NA 14,000 NA 0.021
Lead 15 NA NA NA NA
Manganese 50 NA 430 NA 0.12
Nickel 100 NA 390 NA 0.26
Silver 50 NA 94 NA 0.53
Zinc 5,000 NA 6,000 NA 0.83
Notes:

incem 
; Level

;r
1 risk management range of 10'^ to lO"^ or HQ exceeds 1.

COC = Contaminant of Co 
RSL = Regional Screening 
HQ = Hazard Quotient
NA = Not Available 
pg/L = micrograms per lit( 
Bold = risk exceeds EPA's

The analysis in Appendix K indicates that the groundwater remediation goals for disyston, xylenes, 
1,2,4-trichlorobenzene, and copper exceed an HQ of 1. None of the remaining cleanup goals resulted in 
a cancer risk greater than 1x10^ for carcinogens or a noncancer HQ of greater than 1, and therefore 
remain protective of human health.

OU3 Vapor Intrusion Screening Results Leve Evaluation

Groundwater Contaminant
VISL model-potential 

carcinogenic risk
VISL model-potential 

hazard quotient
Aldrin 3.1 X i0-» NA
Carbon Disulfide NA 0.00081
Carbon Tetrachloride 7.2 X 10-^ 0.0033
Chlordane 1.9 X lO '' 0.000074
p,p'-DDE 1.2 X 10-’ NA
1,2-Dibromo-3-chloropropane 8.9 X 10-^ 0.00072
1,2-Dichloroethane 1.7 X 10-^ 0.0025
Ethylbenzene 8.3 X 10'* 0.009
Heptachlor 4.2 X lO-"^ NA
Heptachlor Epoxide 3.0 X 10 ** NA
2-Methylnaphthalene NA NA
Naphthalene 1.1 X lO-^* 0.029
T etrachloroethylene 4.7 X 10-** 0.012
Toluene NA 0.052
1,2,4-Trichlorobenzene NA 2
1,1,1 -Trichloroethane NA 0.027
T richloroethylene 2.4 X 10-^ 0.54
Xylenes NA 1.0
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OU3 Vapor Intrusion Screening Results Level Evaluation
Groundwater Contaminant VISL model-potential 

carcinogenic risk s :
VISL model-potential 

hazard quotient
Notes;

NA = Not Available
Bold - risk exceeds EPA's risk management range of 10'^ to 10“^ or HQ exceeds 1.

Indoor air concentrations were calculated from groundwater remediation levels for the eighteen volatile 
chemicals of concern. The table above indicates that there is a potential vapor intrusion concern from 
1,2,4-trichlorobenzene. This screening-level evaluation did not consider the potential total risk 
associated with multiple groundwater contaminants at a particular shallow well location.

OU5
The analysis in Appendix K indicates that the groundwater remediation goals for delta-BHC exceeds an 
HQ of 1. None of the remaining cleanup goals resulted in a cancer risk greater than 1 x 10-4 for 
carcinogens or a noncancer HQ of greater than 1, and therefore remain protective of human health. Are 
the exposure assumptions, toxicity data, clean-up levels and remedial actions (RAOs) used at the time of 
the remedy still valid? Yes, for or everything except delta-BHC.

None of the chemicals of concern are volatile. Therefore, no indoor air concentrations were calculated 
from the groundwater remediation levels.

OU5 Groundwater ARAR Review

coc
ROD Cleanup 

Levels &. Rationale 
(pg/L)

Current NC 2L“
(As of April 1,2013) 

(pg/L)

Current Federal 
MCL*/CRQL 

(pg/L)

Change in 
ARAR 
Yes/No

Alpha-BHC 0.02 Risk based 0.02 0.05 NA
Beta-BHC 0.10 Risk based 0.02 0.05 NA
Delta-BHC 70.0 Risk based 0.02 0.05 NA
Gamma-BHC (Lindane) 0.2 MCL/2L 0.03 0.2*/0.050 No/Yes
Notes:

Concern
ired Quantitation Limit 
itaminant Level
Relevant and Appropriate Requirement

liter
ilina Administrative Code, Title 15 A, Subchapter 2L, Classifications and
irds Applicable to the Groundwater of North Carolina
ndicates current NC 2L standard is more stringent than previous remediation

COC = Contaminant of 
CRQL = Contract Requ: 
MCL* = Maximum Cor 
ARAR = Applicable or 
NA = Not Applicable 
pg/L = micrograms per 
“ NC 2L of North Caro 

Water Quality Stands 
BOLD and underlined i 
goal.



Third Five-Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

OU5 Review of Groundwater Remediation Goals

coc
Groundwater 

Remedial Goal 
(Pg/L)

Tap Water 
RSL“ 10-^ 

Risk(pg/L)

Tap Water 
RSL“HQ = 1 

(Itg/L)
Risk*’ ■ ■ ' ■'/

/• 
•I

"

Alpha-BHC 0.02 0.0073 97 2.7 X 10-* 0.00021
Beta-BHC 0.1 0.025 NA 4.0 X 10-^ NA
Delta-BHC“ 70 NA 3.6 NA 19
Gamma-BHC (Lindane) 0.2 0.042 3.6 4.8 X 10-^ 0.056
Notes:

F Concern 
ling Level

• liter
, dated November 2017, are available at
iv/risk/regional-screening-levels-rsls-generic-tables-november-2017 (accessed

tiup goal / cancer-based RSL) x 10"^.
1 / noncancer RSL).
ROD, the noncarcinogenic RSL value for gamma-BHC was used as a

BHC.

COC = Contaminant ol 
RSL = Regional Screer 
HQ = Hazard Quotient 
NA = Not Available 
pg/L = micrograms pei
a) Current EPA RSLs 

https://www.epa.go 
02/07/18).

b) Cancer risk = (deal
c) HQ = (cleanup goa
d) Consistent with the 

surrogate for delta-

1-7



Explanation for Change in HQ

Disvston
RGO = 0.7 pg/1 based on contract estimated quantitation limit
Combination of RSL Ingestion = 0.8 pg/L and RSL dermal = 1.3 gg/L makes total RSL = 0.5 pg/L 
RGO/RSLHQ = 0.7/0.5 = 1.4
2007 RBC was 1.5 |ig/L, which would have made HQ 0.7/1.5 = 0.5
Therefore, RGO HQ in 2018 of 1.4 is different from the 2007 RGO HQ of 0.5 because of a change in 
the RSL.

Xylenes
RGO = 400 pg/L based on 2L standard
Combination of RSL Ingestion = 4,000 pg/L and RSL dermal = 7,500 |ig/L and RSL inhalation 
= 210 |ig/L makes total RSL = 190 pg/L 
RGO/RSL HQ = 400/190 = 2.1
EPA updated the Integrated Risk Information System (IRIS) on 2/21/2003 and added a reference 
concentration (RfC) to xylene where no RfC existed previously. That made calculation of an inhalation 
“RSL” possible, the inhalation RSL is much more conservative than the ingestion and dermal RSLs. 
Therefore, RGO HQ now exceeds 1 because of a change in the RSL.

Copper
RGO = 1,000 pg/L based on 2L standard
Combination of RSL Ingestion = 800 pg/L and RSL dermal = 180,000 pg/L makes total RSL = 800 
Pg/L
RGO/RSL HQ = 1,000/800 =1.3
2007 RBC (like RSL) was 1,500 pg/L which would have made HQ 1,000/1,500 = 0.7
Therefore, RGO HQ in 2018 of 1.3 is different from the 2007 RGO HQ of 0.7 because of a change in
the RSL.

1,2,4-T richlorobenzene
RGO = 70 pg/L based on MCL
Combination of RSL Ingestion = 200 pg/L and RSL dermal = 160 pg/L and RSL inhalation = 4.2 pg/L 
makes total RSL = 4 pg/L 
RGO/RSL HQ = 70/4 = 18
EPA updated the Provisional Peer-Reviewed Toxicity Values (PPRTV) in 2009 and added a reference 
concentration (RfC) to 1,2,4-trichlorobenzene where no RiC existed previously. That made calculation 
of an inhalation RSL possible, the inhalation RSL is much more conservative than the ingestion and 
dermal RSLs.
Therefore, RGO HQ now exceeds 1 because of a change in the RSL.

*The 2007 Region 3 RBCs (used like today’s RSLs) as a reference point for several of these evaluations 
as it was the oldest data that could be referenced.
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APPENDIX J
2015 Biennial Groundwater Report, OU3 

(Report prepared by the potentially responsible parties)
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EXECUTIVE SUMMARY

This report presents the analytical results from the April 2015 sampling event at the Aberdeen Pesticide 

Dump Sites (EPA ID: NCD980843346), Farm Chemicals/Twin Sites (FCTS). The groundwater for 

FCTS and Fairway Six (FX) areas are defined as Operable Unit Three (OU3) for the site. An amended 

Record of Decision was issued in September 2003 that eliminated the requirement for groundwater 

extraction and treatment and, instead, incorporated the use of monitored natural attenuation (MNA) and 

phytoremediation as the groundwater remedy for OU3. The second Five-Year Review for OU3 was 

completed in 2013. The second Five-Year Review confirmed that the remedy continues to be 

functioning as designed and remains protective of receptors associated with the site, specifically Pages 

Lake.

In accordance with the recommendations in the 2013 Second Five-Year Review and discussions at the 

August 2013 review meeting with NCDENR and EPA at NCDENR in Raleigh, NC, the following 

modifications are made to the long-term monitoring program for OU3:

• Optimization of the FCTS and FX monitoring well networks with inventory and abandonment of 

unutilized monitoring well and piezometers (completed April 2015);

• Finalization of biennial monitoring for xylenes and sodium with the April 2015 groundwater 

monitoring campaign, and

• Continuation of long-term monitoring every fiye years as part of the Five Year Review process 

including xylenes and sodium and additional surface water and sediment sampling in Pages 

Lake.

The xylenes groundwater plume concentrations and spatial extent appear stable. In the past 3 monitoring 

campaigns (2012, 2013 and 2015), xylenes were not detected in the sentinel monitoring wells, which 

monitor groundwater conditions immediately upgradient of Pages Lake. Historic time series xylenes 

concentrations across the FCTS sentinel monitoring network display a statistically significant decreasing 

trend. No contingent actions are necessary at this time because there are no detections of xylenes in the 

sentinel wells and there are no statistically significant increasing trends in the plume monitoring wells.

The biennial groundwater monitoring for xylenes and sodium will be concluded with this April 2015 

monitoring campaign. The groundwater monitoring for xylenes and sodium will continue to be 

monitored with the other COCs on the 5 year schedule. The groundwater, surface water, and sediment 

sampling campaign for the Third Five Year Review is scheduled for May 2018.
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1.0 INTRODUCTION
The Aberdeen Pesticide Dumps Site is located in Aberdeen in Moore County, North Carolina. The 

Aberdeen Pesticide Dumps Site includes five geographically separate areas: the Farm Chemicals Area 

(FC), Twin Sites Area (TS), Fairway Six Area (FX), Mclver Dump Area, and Route 211 Area. The 

subject of this report concerns the Fann Chemicals/Twin Sites Areas (FCTS). The groundwater for 

FCTS and FX areas are defined as Operable Unit Three (OU3) for the site. The Site is regulated by the 

U.S. Environmental Protection Agency (US EPA) and the North Carolina Department of Environment 

and Natural Resources (NCDENR). In accordance with the recommendations in the 2013 Second Five- 

Year Review and discussions at the August 2013 review meeting with NCDENR and EPA at NCDENR 

in Raleigh, NC, the following modifications are made to the long-term monitoring program for OU3:

• Optimization of the FCTS and FX monitoring well networks with inventory and abandonment of 

unutilized monitoring well and piezometers;

• Finalization of biennial monitoring for xylenes and sodium with the April 2015 groundwater 

monitoring campaign; and

• Continuation of long-term monitoring every five years as part of the Five Year Review process 

including xylenes and sodium and additional surface water and sediment sampling in Pages 

Lake.

The well inventory and well abandonment request was completed by URS June 11, 2014 and approved 

by EPA and NCDENR on October 28, 2014. The abandonment activities were completed in April 2015. 

The Well Abandonment Report (URS, 2015) is,provided as Appendix A of this report. At FC, TS, and 

FX areas, 41 monitoring wells and piezometers were permanently decommissioned in accordance with 

15A NCAC 02C.0100 Well Construction Standards in the week immediately following this groundwater 

sampling campaign, The remaining wells, which comprise the long-term monitoring network, consist of 

22 monitoring wells at FCTS and 11 wells at FX.

This report presents the analytical results from the April 2015 biennial groundwater monitoring 

campaign at the Aberdeen Pesticide Dumps Site FCTS. This report presents the results of the eighth 

groundwater monitoring campaign since the amended Record of Decision (US EPA, September 2003) 

that eliminated the requirement of groundwater extraction and treatment and incorporated the use of 

MNA (Monitored Natural Attenuation) and phytoremediation as the groundwater remedy for the FCTS 

and FX areas. The biennial sampling is designed to monitor xylene concentrations in the source area 

and downgradient sentinel wells; as well as, to continue monitoring the concentration of sodium in 

groundwater to observe dominant groundwater flow direction, dilution, and infiltration through the
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former source area soils. The April 2015 monitoring campaign is the final biennial campaign for the 

focused xylenes and sodium monitoring. Future monitoring for xylenes and sodium will be consolidated 

as part of the Five Year Review process. Biennial monitoring for xylenes and sodium were determined 

to be no longer necessary, since the sampling results at sentinel wells along Pages Lake have been non- 

detect for xylenes, and detections of xylenes have been stable in the former source area at FC. Xylenes 

and sodium will continue to be monitored with the other COCs on the 5 year schedule.

The groundwater, surface water, and sediment sampling campaign for the Third Five Year Review is 

scheduled for May 2018. All monitoring wells comprising the OU3 long term monitoring network will 

be sampled for groundwater COCs at the FCTS (22 wells) and FX (11 wells) areas per the PSVP. In 

addition, 5 surface water and sediment samples will be collected from Pages Lake at proximal locations 

to historic samples and analyzed for the pesticide COCs.

2.0 GROUNDWATER MONITORING RESULTS
In April 2015, groundwater samples were collected from eighteen of the monitoring wells that comprise 

the long-term monitoring network at FCTS as shown in Figure 2.0-1. The groundwater samples were 

collected following low-flow quiescent sampling techniques. There was no observation of free phase 

product in any monitoring well during the sampling.

The groundwater samples collected in April 2015 from the FCTS monitoring wells were analyzed for 

benzene, ethylbenzene, toluene, xylenes, and sodium content. Table 2.0-1 presents the analytical results 

from the April 2015 groundwater sampling campaign. Water level measurements were also collected 

from all available wells across the site. Groundwater elevations and associated contours observed during 

the April 2015 campaign are consistent with the potentiometric contours and conditions historically 

observed at the site. Figure 2.0-2 presents the water level measurements and the groundwater 

potentiometric contours for the April 2015 monitoring campaign at FCTS. There is an intermittent clay 

layer encountered in the shallow aquifer at FCTS which thins dramatically on the TS site towards Pages 

Lake. The groundwater potentiometric contours represent water level measurements from wells 

screened below the clay layer at the FC site and from wells screened above and below the clay layer at 

the TS site because there is little difference between these aquifer designations near the discharge zone 

(Pages Lake).

Appendix B contains the field records and the laboratory analytical reports for the April 2015 

groundwater analyses. Appendix C provides a CDROM containing the electronic analytical data for the
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April 2015 sampling in Region IV EDD format. Appendix D contains a large-scale site map providing 

the time series charts for the sodium tracer for each monitoring well at FCTS. The sodium tracer 
concentration surfaces and time series charts show the dominant groimdwater flow directions, dilutive 

effects, and the rate of infiltration through the former source area soils. Detailed discussion of the 

sodium tracer analyses is presented in the FCTS and FX Comprehensive Summary Reports (NewFields, 
2003).

Figure 2.0-1: FCTS Long-Term Groundwater Monitoring Network

2MWS12

1MWD13

K1M m
#Estcis*. A

Legend
A Farm Oiemicals/Twin Sites Plume Mon«onngV\fe«s 
A Farm Chemicals/Twin Sites Sentinel Monitoring Wells 
A Farm Chemicals / Twin Sites Southern Boundary Monitoring Wlells

■ Feet
250 500 1,000



2075 Groundwater Monitoring Report 
August 2015

OU 3 Groundwater Remedial Action 
Aberdeen Pesticide Dumps Site

Figure 2.0-2: Water Level Measurements and Groundwater Potentiometric Contours - April 2015
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Table 2.0-1: Groundwater Analytical Results from the April 2015 Groundwater Sampling, pg/L

Sample ID Date

Benzene (pg/L) Ethylbenzene (pg/L) Toluene (pg/L) m & p-Xylenes (pg/L) o-Xylene (pg/L) Total Xylenes (pg/L) Sodium (mg/L)|

ROD Performance 
Standard Not 
Established *

ROD Performance 
Standard 600 pg/L (NC 

GWQS)**

ROD Performance 
Standard 600 pg/L 

(NC GWQS)** **» «*«
ROD Performance 

Standard 500 pgA. (NC 
GWQS)** ♦ *«*

1 pg/L NC GWQS
MCL S pg/L MCL 700 pg/L MCL 1000 pg/L MCL 10,000 pg/L

lEXOl 4/14/2015 <50 18000 720 58000 18000 76000 10.9
1EX02 4/14/2015 <1 1300 1 8 1400 970 i 7370 -’'J.-'I 13.1
1MWD08 4/14/2015 <1 <1 <1 < 1 «=1 <1 8.41

1MWD12 4/14/2015 <1 <1 <1 1.1 <1 LI 5.68

1MWD12 Duplicate 4/14/2015 <1 <1 <1 < 1 <1 <1 5.74
1MWD13 4/16/2015 <1 < 1 <1 <1 <1 < 1 2.69

IMWD13 Duplicate 4/16/2015 <1 < 1 <1 <1 <1 <1 2.71
IMWD14 4/16/2015 <1 <1 <1 <1 < 1 <1 1.68
1MWS14 4/14/2015 <1 < 1 <1 <1 < 1 <1 9.59
2EX04 4/15/2015 <20 - 230#S«®»Siii 92 7100 2300 20.9
2EX05 4/15/2015 < 1 23 70 22 92 5.7
2EX06 4/15/2015 < 1 1.7 <1 5.4 1.6 7 2.9
2MWD08 4/15/2015 <1 • <1 <1 < 1 < 1 <1 3.56
2MWD09 4/16/2015 < 1 <1 < 1 < 1 ^ < 1 <1 9.3
2MWS07 4/15/2015 <1 <1 <1 < 1 < 1 <1 5.6
2MWS12 4/16/2015 <1 <1 <1 < 1 < 1 < 1 21.4
2SWMS01 4/15/2015 <1 <1 <1 < 1 <1 < 1 5.03
2SWMS02 4/15/2015 < 1 <1 <1 < 1 < 1 <1 6.57
2SWMS03 4/15/2015 14 < 1 <1 <1 < 1 21.7

2SWMS04 4/16/2015 <1 < 1 <1 <1 <1 <1 30.1

Trip Blank #1 4/17/2015 <1 < 1 <1 <1 f=l <1 NA

Notes: < X = Detection Limit for Non-Detect. NA = Not Analyzed. NC GWQS = North Carolina Groundwater Quality Standards (15A NCAC 02L.0202 [2L]). Shading indicates 
analytical result exceeds NC GWQS.
* Benzene was not identified as a COC for groundwater at APDS but is being monitored and reported as part of the analytical suite of the BTEX compounds.

Indicates the NC GWQS (2L) has been updated (January I, 2010) since the ROD amendment. NC GWQS is for sum of Xylenes (o-, m-, and p-): 500 ug/L. ♦*** No NC 
GWQS for sodium. Sodium is a tracer compound, not a COC.
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2.1 XYLENES TRENDS
Figure 2.1-1 presents a post plot of the total xylenes results and the groundwater potentiometric contours 

for the April 2015 monitoring campaign at FCTS. Using the synoptic network of monitoring wells 

within the FCTS groundwater plume, the historic trend of the plume mean concentrations with 90% 

confidence intervals are presented in Figure 2.1-2 for total xylenes. The plume mean xylenes 

concentrations appear stable with no statistically significant trend (Mann-Kendall tau -0.13, significance 

0.398) and a stable spatial extent. A significance of less than 0.05 is considered statistically significant. 

The core of the xylenes groundwater plume is defined by three key plume monitoring wells 1EXO1, 

1EX02, and 2EX04. Monitoring wells lEXOl, 1EX02, and 2EX04 were the only monitoring wells 

exhibiting concentrations above the performance standards .for xylenes (500 micrograms per liter, or 

Fg/L)-

The 1997 to mid-1998 waste excavations at FCTS represent a significant disruption and change in 

conditions at the FCTS site. Consideration of the effect of the excavation is important for evaluation of 

the xylene trends in these individual wells. After the excavation of wastes, treated soil with elevated 

sodium and chloride concentrations as a consequence of soils treatment, was used as backfill. 

Subsequently, the sodium content was measured in groundwater, providing an excellent indicator for the 

direction and velocity of groundwater flow in the excavation area. The sodium chloride in the treated 

soil continues to serve as a tracer for infiltrating water at the site. The sodium data complements the 

simultaneous measurements of xylenes concentrations in groundwater. The time for lateral movement of 

the sodium tracer via the groundwater pathway represents a measure of the arrival and duration of 

potential disturbances'or changes in equilibrium conditions as a result of the excavations.

Figure 2.1-3 presents the historic time series of xylenes and sodium content in groundwater samples 

obtained from wells lEXOl, 1EX02, and 2EX04. Prior to excavation (pre 1998), xylenes concentrations 

in groundwater in the source area (lEXOl) ranged from 49,000 to 128,000 pg/L. Immediately following 

excavation (1998 to 2002), lEXOl exhibited highly variable xylenes concentrations, ranging from 7,800 

to 150,000 pg/L. In 2000, the sodium concentrations increased in lEXOl, representing the arrival of 

infiltrating rainwater into the groundwater aquifer through the excavated and backfilled areas on site. 

Since passage of the sodium tracer through the monitoring well lEXOl and return of sodium 

concentrations to background conditions, concentrations of xylenes have stabilized and shown little 

change in lEXOl (88000 pg/L in 2002 and 76000 pg/L in 2015). A statistically significant decreasing 

trend does not yet exist in lEXOl (Mann-Kendall tau -0.31, significance 0.10). A significance of less 

than 0.05 is considered statistically significant.
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In monitoring well |EX02, located at the edge of the FC site, xylenes concentrations in groundwater 

increased after excavations but declined by the arrival of the peak sodium concentrations in August 2001. 

Following the passing of the peak sodium concentration, concentrations of xylenes rebounded 

marginally, following a decrease in concentrations in 2012-2013, and a moderate increase from 379 pg/L 

in 2013 to 2370 pg/L in 2015. No statistically significant trend exists (Mann-Kendall tau 0.055, 

significance 0.41). A significance.of less than 0.05 is considered statistically significant.

Monitoring well 2EX04 is located approximately 450 feet downgradlent of the former FC xylenes source 

area. The sodium tracer peaked in May 2004, almost 2 years after the sodium tracer peak in lEXOl. In 

2EX04, groundwater xylene concentrations peaked and declined in synchronization with passage of the 

sodium tracer. The xylene concentrations have decreased since the peak in 2005, although there was a 

slight increase from 7500 pg/L in 2013 to 9400 pg/L in 2015. Since the passage of the sodium tracer in 

2004, monitoring well 2EX04 has exhibited a statistically significant decreasing trend (Mann-Kendall 

tau -0.45, significance 0.04).

2.2 SENTINEL WELL TRENDS
Xylenes were not detected in the sentinel monitoring wells in the 2012, 2013 and 2015 sampling 

campaign indicating that the current remedy continues to be protective of Pages Lake. Figure 2.2-1 

presents the historic trends of the mean concentrations with 90% confidence intervals for total xylenes 

across the FCTS sentinel monitoring network. The mean concentration of total xylenes continues to 

display a statistically significant decreasing trend in the sentinel well network (Mann-Kendall tau -0.58, 

significance 0.0003).
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Figure 2.1-1: FCTS Plot of April 2015 Total Xylenes and Groundwater Potentiometric Elevations
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Figure 2.1-2: FCTS Total Xylenes Plume Mean Concentration using Synoptic Monitoring Wells
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Ficure 2.1-3: Hbtoric Time Scries of Xylenes and Sodium in lEXOl, 1EX02, and 2EX04.
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3.0 CONCLUSIONS / RECOMMENDATIONS
The xylene groundwater plume concentrations and spatial extent appear stable. In the past 3 monitoring 

campaigns (2012, 2013 and 2015), xylenes were not detected in the sentinel monitoring wells, which 

represent groundwater conditions immediately upgradient of Pages Lake. Historic time series xylene 

concentrations across the FCTS sentinel monitoring network display a statistically significant decreasing 

trend. No contingent actions are necessary at this time because there are no detections of xylenes in the 

sentinel wells and there are no statistically significant increasing trends in the plume monitoring wells.

The biennial groundwater monitoring for xylenes and sodium will be concluded with this April 2015 

monitoring campaign. The groundwater monitoring for xylenes and sodium will continue to be 

monitored with the other COCs on the 5 year schedule. The groundwater, surface water, and sediment 

sampling campaign for the Third Five Year Review is scheduled for May 2018.
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1.0 INTRODUCTION

This report presents the status of Remedial Action of the Aberdeen Pesticide Dumps 

Site Operable Unit Five (OU5) Route 211 Area. This annual report for the Route 211 

Area covers the period of June 2016 to May 2017.

The selected remedy for the Area is:

• recovery of groundwater from source area;

• treatment of recovered groundwater using carbon adsorption;

• discliarge of treated groundwater via infiltration galleries;

• monitored natural attenuation;

• area reconnaissance; and

• alternative water supply or well-head treatment if future potential receptors 

are identified.

Extraction, treatment, and discharge of source area groundwater began in January 

1998 as an Interim Action. The Aberdeen Pesticide Dumps Site OU5 Record of Decision 

was signed in June 1999 (EPA, June 1999).

The groundwater extraction, treatment, and discharge systems are maintained and 

operated under the Operation and Maintenance Manual for the Surficial Aquifer Interim 

Action (1997). In addition, the systems must comply with requirements of the 

Groundwater Remediation Permit issued by the North Carolina Department of 

Environment and Natural Resources (NCDENR). This permit requires annual 

reporting of extraction, treatment and discharge system operation (NCDENR, 

October 2016). The grmmdwater extraction and treatment system semi-annual and 

annual operating reports (Treatment System Operating Report) are prepared following

2017_Annual Rt211 Report Page 1
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treatment system sampling conducted in June and December of each year. Copies of 

the Treatment System Operating Report are provided to both the United States 

Environmental Protection Agency (EPA) and to the NCDENR-Superfimd Section. 

Consequently, the Treatment System Operating Report is available for further 

discussion of the Route 211 Area treatment system.

Quarterly monitoring of OU5 aquifers downgradient of the Route 211 Area was 

initiated in July 2000. Groundwater monitoring and area reconnaissance is 

conducted in accordance with the Final Work Plan for the Route 211 Area (Pinnacle, 

May 2001). On July 22, 2004, EPA Region TV and NCDENR agreed that reduced 

monitoring frequency from quarterly to semi-annually/annually was warranted 

(EPA, July 2004). The monitoring frequency of specific wells is discussed in Section 

2.0.
€

This report presents groundwater monitoring findings for monitoring conducted 

from June 2016 to May 2017 and fulfills the annual reporting requirement set forth in 

the Final Work Plan (Pinnacle, May 2001).

2017_Annual Rt 211 Report Page 2
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2.0 NATURAL ATTENUATION MONITORING

(

/
V

Natural attenuation monitoring requirements presented in the Final Work Plan 

(Pmnacle, May 2001) required quarterly groundwater monitoring during the first 

two years of the remedy. At the conclusion of the two-year monitoring period, 

monitoring results were evaluated for seasonal effects using statistical methods. The 

results of this evaluation determined that benzene hexachloride (BHC) isomer 

concentrations did not exhibit seasonal effects (URS, March 2004). Findings of 

statistical tests, along with an evaluation of changes in the extent of BHC isomers, 

were reviewed by the EPA and NCDENR after the third year of quarterly 

monitoring. FoUowing this review, EPA Region IV and NCDENR agreed to a 

reduction in the frequency of subsequent monitoring events from quarterly to semi

annually or annually (EPA, July 2004).

Groundwater samples for this reporting period were collected in November 2016 

and April 2017. Groundwater sampling results for each of the four aquifers is 

presented in the following subsections.

2.1 Surficial Aquifer

The groundwater monitoring program for the Surficial Aquifer includes the 

following monitoring wells and monitoring frequencies:

Surficial Wells Sampled Annually Surficial Wells Sampled Semi-Annuallv
• RT-MW-07 . rt-MW-04
• RT-MW-09 . rt-MW-08
• RT-MW-10
• RT-MW-11
• RT-MW-12 (background)

2017_Annua) Rt 211 Report Pago 3
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Groundwater monitoring locations, groundwater elevations, and potentiometric 

contours for the Surficial Aquifer are presented in Figure 1. Groundwater flow 

direction in this area of the Surficial Aquifer is to the southwest.

Analytical results for Surficial Aquifer monitoring wells are presented in Appendix 

A and are summarized in Table 1. All groimdwater samples were analyzed for 

alpha-BHC, beta-BHC, dclta-BHC, and gamma-BHC (lindane).

Delta-BHC and gamma-BHC concentrations in each of the Surficial Aquifer 

monitoring wells were below their respective performance standards. All BHC 

isomer concentrations in downgradient wells RT-MW-07, RT-MW-09, RT-MW-10, 

and RT-MW-12 remained below their respective performance standards. Alpha- 

BHC and beta-BHC isomer performance standards were exceeded at monitoring 

wells RT-MW-04 and RT-MW-08. Concentrations were generally consistent or 

lower than historical levels in all surficial wells. Monitoring well RT-MW-11 could 

not be sampled during the 2016-2017 sampling events because the well was dry.

2.2 Upper Portion Upper Black Creek (UUBC) Aquifer

The groundwater monitoring program for the UUBC Aquifer includes the following 

monitoring wells and monitoring frequencies:

UUBC Wells Sampled Annually UUBC Wells Sampled Semi-Annually 
. RT-TW-OID (background) . RT-TW-08D
. RT-TW-13D . RT-TW-09D
. RT-TW-14D . RT-TW-12D
. RT-TW-16D . RT-TW-24D
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Water level measurements are collected at these wells and at well RT-TW-15D, 

located approximately 800 feet northwest of monitoring well RT-TW-16D. 

Groundwater monitoring locations, groundwater elevations, and potentiometric 

contours in this aquifer are presented in Figure 2. The direction pf groundwater 

flow in the UUBC Aquifer in the immediate vicinity of the Route 211 Site is initially 

to the east, but gradually turns toward the southeast as groundwater migrates from 

the Site.

Analytical results for monitoring wells in this aquifer during the 2016-2017 

monitoring period are presented in Appendix A and are summarized in Table 2. All 

groundwater samples were analyzed for alpha-BHC, beta-BHC, delta-BHC, and 

gamma-BHC.

Analytical results indicate that delta-BHC and gamma-BHC concentrations were 

below their respective performance standards at aU monitoring wells screened in the 

UUBC Aquifer. All BHC isomer concentrations continue to remain below their 

respective performance standards at backgroimd monitoring well RT-TW-OID and 

downgradient wells RT-TW-09D, RT-TW-12D, RT-TW-14D, and RT-TW-16D. Alpha- 

BHC and/or beta-BHC concentrations exceeded their performance standards at 

downgradient monitoring wells RT-TW-08D and RT-TW-9D. Water levels were 

below the pump intakes at RT-TW-13D and RT-TW-24D during the November 2016 

and April 2017 sampling events (Table 2).

2.3 Lower Portion Upper Black Creek (LUBC) Aquifer

The groundwater monitoring program for the LUBC Aquifer includes the following 

monitoring wells and monitoring frequencies;
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LUBC Wells Sampled Annually LUBC WbIIs Sampled Seitti-Annually 
. RT-TW-12DD . RT-TW-18DD
. RT-TW-17DD (backgroimd) . RT-TW-19DD
. RT-TW-20DD 
. RT-TW-21DD 
. RT-TW-22DD 
. RT-TW-23DD 
. RT-TW-25DD 
. RT-TW-26DD 
. RT-TW-27DD

Groundwater monitoring locations, groundwater elevations, and potentiometric 

contours are presented in Figure 3. Groundwater flow in the LUBC Aquifer south of 

the former source area is toward the south-southeast.

Analytical results for monitoring wells in this aquifer are presented in Appendix A 

and are summarized in Table 3. All groundwater samples were analyzed for alpha- 

BHC, beta-BHC, delta-BHC, and gamma-BHC. In addition, groundwater samples 

from monitoring wells RT-TW-17DD and RT-TW-18DD were analyzed for 

trichloroethene (TCE) to determine if TCE from an offsite source is migrating into 

the Route 211 downgradient area. TCE results for these two wells were below the 

method detection limit of 1.0 ugA^ during the 2016 - 2017 monitoring period. 

Consequently, it appears that TCE is not migrating into the LUBC Aquifer at these 

locations.

Analytical results indicate that delta-BHC and gamma-BHC concentrations were 

below their respective performance standards at all monitoring wells screened in the 

LUBC Aquifer. All BHC isomer concentrations continue to remain below their 

respective performance standards at wells RT-TW-12DD, RT-TW-17DD, RT-TW- 

18DD, RT-TW-20DD, RT-TW-21DD, RT-TW-22DD, RT-TW-23DD, RT-TW-25DD, 

RT-TW-26DD, RT-TW-27DD. Only one LUBC well exceeded performance standards 
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for both alpha- and beta-BHC: RT-TW-19DD, which is the nearest downgradient 

well from the former source area. Concentrations in this well were consistent with 

historical concentrations.

2.4 Lower Black Creek (LBC) Aquifer

The groundwater monitoring program for the LBC Aquifer includes the following 

monitoring wells and monitoring frequencies:

LBC Wells Sampled Annually LBC Wells Sampled Semi-Annually 
. RT-TW-13L . RT-'1’W-20L
. RT-TW-17L (background) . RT-TW-25L
. RT-TW-18L . RT-TW-30L
. RT-TW-19Lr
. RT-TW-21L
. RT-TW-22L
. RT-TW-28L
. RT-m-29L

Monitoring locations, groundwater elevations, and potentiometric contours are 

presented in Figure 4. Groundwater flow in the LBC Aquifer south of the Route 211 

Site is toward the soutli.

Analytical results for monitoring wells in this aquifer are presented in Appendix A 

and are summarized in Table 4. All groundwater samples were analyzed for alpha- 

BHC, beta-BHC, delta-BHC, and gamma-BHC. In addition, monitoring wells RT- 

TW-17L and RT-TW-18L were sampled for TCL to determine if TCE from an offsite 

source is migrating into the Route 211 downgradient area. TCE concentrations at 

these two wells were below the method detection limit (<1.0 ug/L) indicating that 

TCE is not migrating into the LBC Aquifer at these locations.
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All BHC isomers in monitoring wells RT-TW-13L, RT-TW-17L, RT-rW-19Lr, RT- 

TW-22L, RT-TW-28L, RT-TW-29L and RT-TW-30L were at concentrations below 

their respective performance standards. The only BHC isomer that exceeded its 

performance standard in the LBC aquifer was alpha-BHC at wells RT-TW-18L, RT- 

TW-20L, RT-TW-21L and RT-TW-25L. Beta-BHC, delta-BHC, and gamma-BHC 

concentrations at these wells were below their respective performance standards.

2.5 Municipal Well MUW-13

Municipal well MUW-13 draws water from both the Upper Black Creek and the 

Lower Black Creek Aquifers. This pumping station is located midway between 

monitoring wells RT-TW-19DD and RT-TW-25DD. Groundwater from this 

municipal well is treated by two 10,000-lb carbon vessels. MUW-13 is operated and 

monitored by the Town of Aberdeen. Analytical records provided by the Town of 

Aberdeen are included in Appendix A and are summarized in Table 5. Sample 

"B13" is collected before the two carbon vessels, sample "E13" is collected following 

the first carbon vessel, and sample "S13" is collected after both the carbon vessels.

2017_Anniial Rl 211 Report Pages



2016-2017 Annual Kenort Julv20]7
Route 211 Area, APDS, Aberdeen NC SynTerra

3.0 GROUNDWATER PUMP AND TREAT SYSTEM

'fhc selected remedy for the Route 211 Area includes recovery of source area 

groundwater, treatment of groundwater by carbon adsorption, and discharge of the 

treated groundwater via infiltration galleries. Extraction, treatment, and discharge of 

source area groundwater began in January 1998 as an Interim Action and continues 

to operate as required by the Aberdeen Pesticide Dumps Site OU5 Record of Decision 

(EPA, June 1999).

The groundwater extraction, treatment, and discharge systems are maintained and 

operated under the Operation and Maintenance Manual for the Surficial Aquifer Interim 

Action (1997). The systems must also comply with requirements of the Groimdwater 

Remediation Permit issued by the North Carolina Department of Environment and 

Natural Resources (NCDENR). This permit requires monthly inspections of the 

treatment system and semi-annual analysis, of influent and effluent samples 

(NCDENR, October 2016). Upgradient and sidegradient wells associated with the 

permit are sampled annually. The groundwater extraction and treatment system 

semi-annual and annual operating reports (Treatment System Operating Report) are 

prepared following treatment system sampling conducted in June and December of 

each year.

Monthly treatment system inspections are documented on inspection logs which are 

maintained at the treatment building. Inspection logs for the past year are provided 

in Appendix B. During monthly visits, system components such as the submersible 

extraction well pump, bag filters, carbon vessels, pressure gages, floor sump pump, 

alarm system auto-dialer, treatment building bghting, heat, and ventilation systems, 

and infiltration gallery are inspected. A root cleanout of piping entering the

2017_Annu;il Rt 211 Report Page 9



2016 - 2017 Annual Report July 2017
Route 211 Area, APDS, Aberdeen NC SynTerra

infiltration galleries was performed on February 16, 2017. Certain sections of piping 

wore also excavated and replaced with new piping on April 19, 2017 where root 

cleanout was difficult. All three infiltration gallery piping segments are now flowing 

freely.

Treatment system influent (collected at the discharge of the submersible well pump) 

and effluent (collected following the last carbon vessel) are sampled and analyzed 

semi-annuaUy. Historical analytical results for these samples are provided in Table 

6. Delta-BHC concentrations have been below the performance standard of 70 ugA- 

since start-up. Gamma-BHC concentrations exceeded the performance standard of 

0.2 ugA- when the system began pumping, but has been below this standard since 

2008. As shown in Table 6, alpha-BHC and beta-BHC concentrations continue to 

exceed their respective performance standards (0.02 and 0.10 ugA-).

Treatment system effluent concentrations began to increase by June 2016, so carbon 

in all three carbon vessels was replaced with virgin carbon on August 8, 2016. The 

effluent concentrations continue to remain below performance standards. The 

NCDENR permit (NCDENR, October 2016) requires that the treatment system 

removal efficiency be calculated based on influent and effluent data. Treatment 

system removal efficiency was maintained above 95%, as required by the permit, 

during the past year of operation.

Approximately 930,460 gallons were treated by the treatment system during the 

January to December 2016 reporting period as shown in Table 6A. The mass of BHC 

isomers removed during this reporting period is approximately 18.3 g, with a total 

estimated mass removed of approximately 1,093 g since system start-up. The 

treatment system was designed to achieve capture of groundwater from the former 

source area that is directly upgradient of the existing extraction well. Analytical
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data from on-Site monitoring wells confirm that the contaminant plume is being 

captured. Surficial aquifer monitoring well 05-MW-01 is located sidegradient to the 

former source area. Surficial aquifer monitoring well RT-MW-05 is located 

downgradient of 05-MW-01 and is sidegradient to the plume. These sidegradient 

wells are sampled annually as required by the NCDENR permit (NCDENR, October 

2016). The concentrations of the BHC isomers in the influent of the extraction well 

are typicaUy an order of magnitude or more than either of the sidegradient wells, 

showing that the majority of the mass of the BHC isomers is being captured by the 

extraction well.
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4.0 PERFORMANCE STANDARDS VERIFICATION PROGRAMS

Performance standards verification involves two programs. The groundwater 

monitoring Performance Standards Verification Program is designed to evaluate the 

performance of the monitored natural attenuation remedy per the Jime 4, 1999 

Record of Decision. The Surficial and the UUBC Aquifers satisfied Condition lb 

(asymptotic level) of the Performance Standards Verification Program during the 

2005-2006 monitoring period. Since that time, the Surficial and UUBC Aquifers have 

been in the Confirmation Monitoring Program and were included in the evaluation 

of Performance Standards Verification Program Conditions la and 2. Asymptotic 

conditions were confirmed for four consecutive monitoring events during the fall 

2009 groundwater monitoring period for the Surficial Aquifer. Consequently, the 

Surficial Aquifer has satisfied confirmation monitoring criteria and will be 

monitored at a lower frequency, and evaluated against the performance standards 

for BHC-isomers only. In contrast, the UUBC Aquifer remains in the Confirmation 

Monitoring Program and will be evaluated against statistical and numerical 

performance standards. A discussion of Surficial Aquifer and UUBC Aquifer 

remediation progress, as it pertains to the Confirmation Monitoring Program, is 

presented in Section 5.0. The LUBC Aquifer did not satisfied Condition la (90% 

Confidence Limit of the Mean) during the Spring 2017 sampling event. The LUBC is 

in the Confurmation Monitoring Program and must satisfy the requirement of a 

minimum of four consecutive sampling events to confirm compliance with 

Condition la. The LBC Aquifer has not yet satisfied any of the conditions of the 

Performance Standards Verification Program. Consequently, the LBC Aquifer 

continues to be monitored under the Performance Standards Verification Program.
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The Surfidal Aquifer groundwater extraction and treatment system Performance 

Standards Verification Program involves monitoring of the treatment system 

influent and groundwater at wells RT-TW-08, RT-TW-08D, and RT-TW-10. This 

program is designed to determine when the treatment system has achieved 

maximum benefit and is no longer required. Status of the groundwater monitoring 

Performance Standards Verification Program and the Surfidal Aquifer groundwater 

extraction and treatment system Performance Standards Verification Program are 

presented in Sections 4.1 and 4.2, respectively.

4.1 Groundwater Monitoring Performance Standards Verification 

Program

Attainment monitoring is conducted at selected wells to provide a measure of 

natural attenuation progress (e.g., downward concentration trends or statistical 

attainment of performance standards) and to identify discrete monitoring locations 

where remedy performance standards are achieved. Groundwater data from these 

wells are evaluated annually to determine if performance standards have 

statistically been achieved aquifer-wide (Condition la) and/or asymptotic 

concentration levels have been reached (Condition lb) or if performance standards 

have been achieved at select monitoring locations (Condition 2) as described below;

• Condition la: The upper 90% confidence level of the mean concentration for 

each BHC isomer in an aquifer is below its respective performance standard;

Condition lb: BHC isomer concentrations reach asymptotic levels. A fit line 

regression analysis will be used to test the presence or absence of a trend. If 

no trend is evident at the 90% confidence interval with the data transformed

2017_Annual Rt 211 Report Page 13



2016 - 2017 Annual Report Jiilv2017
Route 211 Area, ARDS, Aberdeen NC SynTerra

to natural logarithms and utilizing Cohen's Adjustment, the condition will be 

considered asymptotic; or

Condition 2; Performance standards for alpha-BHC, beta-BHC, delta-BHC, 

and gamma-BHC are achieved at each monitoring well in the aquifer. 

Groundwater performance standards established for Route 211 OU5 were 

promulgated in the June 8,1999 Record of Decision and are as follows;

Compound
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC

Performance Standard
0.02 ug/L
0.10 ug/L
70 ug/L

0.20 ug/L

A petition to initiate confirmation monitoring may be submitted to the EPA and 

NCDENR when Condition la, lb, and/or 2 has been achieved. Confirmation 

monitoring would be conducted in accordance with the Final Work Plan (Pinnacle 

2001) to verify that Conditions la, lb, and/or 2 remain satisfied. Otherwise, natural 

attenuation monitoring will be continued under the existing monitoring program 

until Condition la, lb, and/or 2 has been achieved.

Natural attenuation rates and remedy performance are evaluated for each aquifer 

independently because natural attenuation rates and remedy timeframes are 

expected to differ between aquifers. Consequently, ongoing attainment monitoring 

and the eventual transition to confirmation monitoring will likely occur at different 

times for each aquifer. For example, the LBC Aquifer is in the Performance 

Standards Verification Program, the UUBC Aquifer has satisfied Performance 

Standards Verification criteria and is in the Confirmation Monitoring program, and 

the Surficial Aquifer has satisfied Confirmation Monitoring criteria and is monitored
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but is no longer evaluated against the Performance Standards Verification criteria 

for asymptotic conditions (Condition lb; Section 4.1.2). Conditions for achieving 

attainment in OU5 Route 211 Area aquifers are evaluated in Sections 4.1.1, 4.1.2, and 

4.1.3.

4.1.1 Condition la
Condition la is satisfied when the upper 90% confidence level of the mean 

concentration for each BHC isomer in an aquifer is below its respective 

performance standard. Statistical t-tests were used to determine if Condition 

la was achieved for each BHC isomer in each of the four Route 211 Area OU5 

aquifers. Results of the statistical t-test were compared with the applicable 

BHC isomer performance standard and are summarized in Table 7.

ITie upper 90% confidence level of the mean concentration of delta-BHC and 

gamma-BHC were below their respective performance standards in all 

aquifers. 'Fhe upper 90% confidence level of the mean concentration of beta- 

BHC was below its performance standard in the two deeper (LUBC and LBC) 

aquifei's, but was above the performance standard (0.1 ug/l)'in the Surficial 

and UUBC Aquifers. The upper 90% confidence . level of the mean 

concentration of alpha-BHC was higher than its performance standard (0.02 

ug/1) in all four of the aquifers. Consequently, Condition la is not satisfied for 

aU BHC isomers in the Surficial, UUBC, LUBC, and LBC Aquifers.

4.1.2 Condition lb
Condition lb is satisfied when BHC isomer concentrations reach asymptotic 

levels. Asymptotic levels are reached when no trend is evident at the 90% 

confidence interval as determined by Sen's nonparametric slope analysis
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conducted for each well in the groundwater monitoring program using 

groundwater data from the ten most recent sampling events. The data were 

converted to natural logs of the concentrations and also transformed utilizing 

Cohen's Adjustment. Wells having BHC isomer concentrations that exhibit a 

downward trend and are also at concentrations below their respective 

performance standard (Condition 2) are not discussed since these wells have 

satisfied Condition 2 and will continue to satisfy Condition 2 as long as the 

downward concentration trend continues or the trend becomes asymptotic. 

Similarly, wells evaluated as having BHC isomer concentrations that exhibit a 

statistically upward trend based upon data that is at or below the method 

detection limit during the most recent sampling event will not be discussed. 

Sen's nonparametric slope analysis was conducted using ChemStat 

Groundwater Data Statistical Software to evaluate trends in groundwater data 

(RockWare Inc.®). Results of trend analysis are presented in Appendix C and 

are summarized in Table 8.

As discussed above, the only wells that do not satisfy the performance 

standards verification program due to Condition lb are ones that do not 

demonstrate asymptotic concentrations and have concentrations exceeding 

performance standards. As identified in Table 8, wells that do not satisfy 

these parameters include two wells in the LBC Aquifer (RT-TW-18L and RT- 

TW-20L). Consequently, the LBC Aquifer has not satisfied Condition lb of the 

performance standards verification program; however, the UUBC and LUBC 

aquifers did achieve Condition lb during this period.

2017_Annual Rl 211 Report Page 16



2016 - 2017 Annual Report July 2017

(

/•

Route 211 Area, APDS, Aberdeen NC SynTerra

All wells that were not specifically identified as having an upward or 

downward trend have either achieved asymptotic levels (no detectable trend) 

or are at concentrations below die applicable performance standard.

4.1.3 Condition 2

Condition 2 is satisfied when performance standards for alpha-BHC, beta- 

BHC, delta-BHC, and/or gamma-BHC are achieved at each monitoring well 

within an aquifer. Tables 9, 10, 11 and 12 present the most recent analytical * 

data for the Surficial, UUBC, LUBC, and LBC aquifers, respectively. Based 

upon the most recent groundwater data collected, the performance standard 

for alpha-BHC is achieved at three of the five Surficial Aquifer wells used for 

statistical analysis, five of the six UUBC Aquifer wells used for statistical 

analysis, nine of ten LUBC Aquifer wells used for statistical analysis, and five 

of the nine LBC Aquifer wells used for statistical analysis achieved the 

performance standard for alpha-BHC. Consequently, Condition 2 was not 

satisfied for alpha-BHC in any of the aquifers.

The performance standard for beta-BHC is achieved in three of the five 

Surficial Aquifer wells used for statistical analysis, four of the six UUBC 

Aquifer wells used for statistical analysis, nine of ten LUBC Aquifer wells 

used for statistical analysis, and all nine LBC Aquifer wells used for statistical 

analysis. Consequently, Condition 2 has been satisfied for beta-BHC in the 

LBC Aquifer.

f

The performance standard for the delta-BHC and gamma-BHC isomers were 

achieved in all Surficial, UUBC, LUBC, and LBC Aquifer wells. 

Consequently, Condition 2 has been satisfied for the delta-BHC and gamma-

2017_Annual Rt 211 Report Page 17



2016- 2017 Annual Report July 2017

(

Route 211 Area, APDS, Aberdeen NC SynTerra

BHC isomers in all (Surficial, UUBC, LUBC, and LBC) aquifers. Wells where 

BliC isomer concentrations satisfy their respective performance standard in 

the Surficial, UUBC, LUBC, and LBC Aquifers are identified in Tables 9, 10, 

11 and 12, respectively.

4.1.4 Comprehensive Summary of Conditions la, lb, and 2

The status of whether Conditions la, lb, and/or 2 have been satisfied for the 

Surficial, UUBC, LUBC, and LBC Aquifers are summarized in Tables 13, 14, 

15, and 16, respectively. These tables provide a comprehensive summary and 

review of the performance standards verification groundwater monitoring 

status and identify specific BHC isomers in each aquifer for which 

confirmation monitoring may be considered.

4.2 Groundwater Extraction and Treatment System Verification 

Program

The groundwater extraction and treatment system performance standards 

verification program is designed to determine when consideration shovdd be given 

to shutting down the groundwater extraction and treatment system and initiating 

confirmation sampling. In accordance with the Final Work Plan, shutting down the 

groundwater extraction/treatment system and confirmation monitoring may be 

considered when the average alpha-, beta-, delta-, and gamma-BHC isomer 

concentrations in the treatment system influent are less than or equal to the average 

BHC isomer concentrations in individual downgradient monitoring wells RT-MW- 

08, RT-MW-10, and RT-TW-08D. The average concentrations are based upon data 

from the three most recent sampling events.

The rationale for Condition 1 is that the treatment system will provide minimal 

reduction in the downgradient remediation timeframe when influent (former source
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area) concentrations are below downgradient concentrations. Condition 1 is 

considered for BIlC isomer concentrations in the treatment system influent and 

downgradient monitoring wells RT-MW-08, RT-MW-10, and RT-7’W-08D that are 

above their respective performance standards. Satisfying Condition 1 for delta-BHC 

and gamma-BHC is moot since the concentrations of these BHC isomers in the 

treatment system influent and at downgradient monitoring wells RT-MW-08, RT- 

MW-10, and RT-TW-08D are below their respective performance standards. 

Consequently, meaningful evaluation of Condition 1 is limited to alpha-BHC and 

beta-BHC only. Table 17 compares influent concentrations to downgradient wells.

A comparison of average BHC isomer concentrations in the treatment system 

influent and downgradient wells finds that Condition 1 was not satisfied for Ihe 

alpha-BHC or the beta-BHC isomer. The average alpha-BHC concentration in 

downgradient well RT-MW-08D (0.263 ug/L) is greater than the average influent 

concentration (0.127 ug/L). However, the average alpha-BHC concentration in RT- 

MW-08 (0.107) and RT-MW-10 (0.053 ug/L) is below the average influent 

concentration. The average beta-BHC isomer concentrations in downgradient wells 

RT-MW-08 (0.396 ug/L), RT-MW-10 (0.076 ug/L), and RT-MW-08D (0.457 ug/L) are 

less than the average beta-BHC concentration in the treatment system influent (3.35 

ug/L). Consequently, shutdown of groundwater extraction and treatment system 

and initiation of confirmation sampling cannot be considered at this time on the 

basis of Condition 1.
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5.0 CONFIRMATION MONITORING PROGRAM

Condition lb (asymptotic levels) was achieved for the Surficial and UUBC Aquifers 

during the 2005-2006 monitoring period. Consequently, the Surficial and UUBC 

Aquifers were placed in the Confirmation Monitoring Program at that time. 

Monitoring wells from these aquifers that were used for statistical analysis of BHC 

isomer trends were sampled semiannually in accordance with the Confirmation 

Monitoring Program. Confirmation is achieved when Condition la, lb, or 2 is 

achieved for four consecutive confirmation monitoring events.

Confirmation that asymptotic conditions were achieved in the Surficial Aquifer 

occurred during the 2009 fall groimdwater monitoring period when asymptotic 

conditions were demonstrated for all BHC isomers at all Surficial Aquifer 

monitoring locations for four consecutive quarters (SynTerra; April 30, 2010). 

Although BHC isomer concentrations in the Surficial Aquifer are no longer being 

evaluated statistically for asymptotic conditions, they are being statistically (t-test; 

Section 4.1.1) and directly evaluated against their respective performance standards. 

A recommendation was made to reduce the monitoring frequency of wells RT-MW- 

07, RT-MW-09, and RT-MW-10 from semiannual to annual since BHC isomer 

concentrations in these wells have reached asymptotic levels and are below (RT- 

MW-07, RT-MW-09), or are within an order of magnitude (RT-MW-10) of their 

respective performance standards (SynTerra; April 30, 2010). Armual monitoring of 

these wells was initiated during the fall 2010 monitoring period.

Monitoring wells from the UUBC aquifer that are used for statistical analysis 

continue to be sampled semiannually in accordance with the Confirmation 

Monitoring Program. Statistically significant trends were not identified in UUBC
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and LUBC Aquifer wells (Section 4.1.2 and Table 8). Confirmation of asymptotic 

conditions and/or meeting performance standards will therefore continue to be 

monitored in the UUBC and LUBC Aquifers wells during the next monitoring 

periods. Confirmation will be achieved for the UUBC and LUBC Aquifers when 

asymptotic conditions and/or performance standards are achieved and maintained 

over four consecutive confirmation monitoring events. All UUBC confirmation 

monitoring results to date are summarized in Table 18.

Condition la (90% Confidence Limit of Mean) was initially achieved for the LUBC 

Aquifer during the 2014-2015 monitoring period. Consequently, the F^UBC Aquifer 

was placed m the Confirmation Monitoring Program. Confirmation is achieved when 

Condition la, lb, or 2 is achieved for four consecutive confirmation monitoring 

events.
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6.0 AREA RECONNAISSANCE

Area reconnaissance was conducted during each groundwater sampling event and 

during monthly treatment system inspections. Inspection logs were completed for 

each inspection and are provided in Appendix D. No new drinking water wells 

were identified within the Route 211 Area during the 2016-2017 reporting period.

Weathered monitoring well security locks were replaced with new secxxrity locks, 

vegetative growth at wells was removed as necessary. Otherwise, inspection of 

monitoring wells did not indicate any problems.

(
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7.0 CONCLUSIONS

f

The Route 211 groundwater extraction, treatment, and discharge system has been 

mamtained and operated in accordance with the Operation and Maintenance Manual 

for the Surficial Aquifer Interim Action since January 1998. The remedy for the OU5 

Route 211 source area continues to operate as designed and is achieving remedial 

objectives.

Confirmation monitoring of the LUBC Aquifer will continue for Condition la. 

Condition la has been achieved for delta-BHC and gamma-BHC in the Surficial 

Aquifer, UUBC Aquifer, LUBC Aquifer, and in the LBC Aquifer. In addition. 

Condition la has been achieved for beta-BHC in the LBC Aquifer.

Condition lb (asymptotic concentrations) has been satisfied at most wells in the 

Route 211 downgradient area. During the most recent verification monitoring 

period, statistically significant trends occurred for wells RT-TW-18L and RT-TW-20L 

in the LBC Aquifer. Performance standards verification monitoring of the LBC 

Aquifer will continue until Condition la, lb, or 2 is satisfied for all BHC isomers.

Performance standards have been achieved (Condition 2) for delta-BHC and 

gamma-BHC in the Surficial Aquifer, UUBC Aquifer, LUBC Aquifer, and LBC

Aquifer. In addition, the performance standard for beta-BHC has been achieved in 

the LBC Aquifer.

Asymptotic levels (no trend) were confirmed for the Surficial Aquifer during the Fall 

2009 groundwater monitoring period (SynTerra; April 30, 2010). Consequently, 

trend analysis is no longer performed on Surficial Aquifer data. Statistically 

significant trends did not occur in the UUBC and LUBC Aquifers during this most 

recent monitoring period. Therefore, confirmation monitoring will begin in the 
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UUBC and LUBC Aquifers until asymptotic levels are maintained for four 

consecutive confirmation monitoring periods.

The LBC Aquifer did not satisfy Condition la. Condition lb, or Condition 2 due to 

alpha-BHC and beta-BHC during the 2016 to 2017 monitoring period. 

Consequently, natural attenuation monitoring will continue until one or more of 

these conditions are achieved for all BHC isomers in the LBC Aquifer.

The criterion for decommissioning the treatment system is satisfied when the 

treatment system influent concentration is below the concentration of designated 

downgradient wells, Delta-BHC and gamma-BHC are below performance standards 

in downgradient wells. Therefore this criterion does not apply to delta-BHC and 

gamma-BHC. This criterion has not been achieved for alpha-BHC or beta-BHC. 

Therefore, operation and maintenance of the treatment system will continue until 

the average concentrations of both alpha-BHC and beta-BHC in the influent are less 

than the average alpha-BHC and beta-BHC concentrations in downgradient wells 

RT-MW-08, RT-MW-08D, and RT-MW-10 over the three most recent monitoring 

periods.

Area reconnaissance and groundwater monitoring of aquifers downgradient of the 

Route 211 Area has been conducted in accordance with the Final Work Plan for the 

Route 211 Area since July 2000. No new private wells are known to have been 

installed within the Route 211 Area downgradient monitoring area the during the 

2016-2017 reporting period.

Results of statistical analysis conducted on Route 211 groundwater data collected 

during the 2016-2017 reporting period suggests that monitoring and natural 

attenuation is achieving the desired remediation objectives and continues to be 

protective of human health and the environment.
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8.0 RECOMMENDATIONS

SynTerra recommends continued monitoring of the Surficial Aquifer in accordance 

with the approved monitoring program. In addition, continued monitoring of the 

UUBC Aquifer and LUBC Aquifer in accordance with the Confirmation Monitoring 

Program for Condition lb and la (LUBC only) and attainment monitoring of the 

LBC Aquifer is recommended. SynTerra will continue to operate and maintain the 

groundwater extraction and treatment system and conduct area reconnaissance in 

accordance with the Final Work Plan.
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( Table 1
Surficial Aquifer Groundwater Concentrations 

Route 211 Area, APDS, Aberdeen NC

(

RT-MW-04 Stds
alpha-BHC (ug/I.) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ur/L)

0.02
0.10
70.0
0.20

2.4
1 53 KB

. 120 , 
< 0.0058

0.9
.,.23.1

57.5 
< 0.2

Not Sampled

< 0.0094 
0.504 
0.0914

< 0.0094

< 0.108

3.06 
< 0.048

0.078

2.25
0.046

RT-MW-07
alpha-BHC (ug/l.) 
beta-BlK: (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.16
. . i

4.5
0.047

0.073
0.48
2.26 

< 0.01

< 0.001 
< 0.001
< 0.0009
< 0.001

< 0.0095
< 0.0095
< 0.0095
< 0.0095

< 0.0019
< 0.0019
< 0.0056
< 0.0019

< 0.001 
0.0034 J 

< 0.001 
< 0.001

RT-MW-08
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

1 i
2.6 i
8.7 i 

0.089 i

2
3.68
13.2

0.169

0.79
1.29 

. 3.96
ND

2.06
3.8
13.2 

< 0.47

1.22
4.5
17

0.106

1.8 
_ ,2.9

10.2
0.094

RT-MW-09
alpha-BHC (iig/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.0012 i 
0.0069 i

< 0.0018 i
< 0.001 i

< 0.01 
< 0.01 
< 0.01 
< 0.01

< 0.0009 
0.0022 
0.0032

< 0.0009

< 0.0095
< 0.0095
< 0.0095
< 0.0095

< 0.0019
< 0.0019
< 0.0056
< 0.0019

< 0.001 
< 0.001
< 0.0097
< 0.001

RT-MW-10
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.18
0.64
2.1

0.053

0.44
5.77
22.9 

< 0.2

0.224
2.38
8.01

0.096

0.32
2.58
7.4 

< 0.19

0.27
3.3
9.3

0.174

0.23
1.7
3.6

0.121
RT-MW-ll

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Well
Dry

Well
Dry

Well
Dry

Well
Dry

Well
Dry

Well
Dry

RT-MW-12
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Not Sampled Not Sampled Not Sampled

< 0.0095
< 0.0095
< 0.0095
< 0.0095

< 0.0096
< 0.0095
< 0.0095
< 0.0095

< 0.001 
< 0.001 
< 0.001 
< 0.001

B Detected in the method blank.
D Percott differoice of matrix spike duplicate exceeded established criteria. 
E Concentration exceeds the calibration range of the instrument, 
i Surrogate recovery below the lower limit.
J Estimated value.

Common laboratory arti^ct detected at >10X the associated blanks.
A matrix effect was present 
Matrix spike recovery below esablished crito-ia.
Analyte was not detected above reporting limit indicated.

J Shading indicates exceedance of performance standards.

K
M

Table I Surficial Historical Data Pa^e 1 of 7 6/22/2017



f

f

Table 1
Surficial Aquifer Groundwater Concentrations 

Route 211 Area, APDS, Aberdeen NC

RT-MW-04 Stds reo-uj May-03

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (uj>/L)

0.02
O.IO
70.0
0.20

0.032
2.4

1.03
0.0175

< 0.002 
0.015 

0.0213 
< 0.0023

< 0.0004
0.02

0.036
< 0.0005

0.063
1.5 JE 

0.74 JE 
0.095 JE

0.032
0.34
0.23

0 021RT-MW^7
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.0015
0.046

0.0272
0.0017 J

< 0.0004 
0.0044

< 0.0004
< 0.0005

< 0.0004 
0.012 

0.0025
< 0.0005

< 0.0004 
0.0017 JE

< 0.00038 JE
< 0.00046 JE

< 0.0004
0.003 J

< 0.0004
< 0.0005RT-MW-08

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
deha-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.89
1.4

5.76
0.041

0.52
1.2

4.85
0.033

0.63
1.2
4.4

0.039

0.4
1.2 JE 
4.7 JE 
0.09 JE

3.9 J
0 11RT-MW-09

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.0006 
< 0.0006
< 0.0004
< 0.0005

< 0.0004 
0.0008 J 
0.0013 J

< 0.0005

< 0.0004
< 0.0006 

0.001 J
< 0.0005

< 0.0004
< 0.0006
< 0.0004
< 0.0005

< 0.0004
< 0.0006 

0.0013 J
< 0.0005RT-MW-10

alpha-BHC (ug/L) 
beta-BHC (ugA.) 
delta-BHC (ug/I.) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.15
LI

2.87
0.081

0.11
0.7

1.62
0.059

0.12
0 58 „ 
1.5

0.062

0.06
J).35 JE 

0.8 JE 
0.035 JE

^0.043

0.5
0.029RT-MW-11

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Well
Dry

Well
Dry

Well
Dry

Well
Dry

Well
Dry

RT-MW-I2
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0J20

< 0.0004
< 0.0006 MmD
< 0.0004 MmD
< 0.0005 MmD

Well
Dry

< 0.0004
< 0.0006
< 0.0004
< 0.0005

< 0.0004
< 0.0006
< 0.0004
< 0.0005

< 0.0004
0.002

< 0.0004
< 0.0005
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Table 1
Surficial Aquifer Groundwater Concentrations 

Route 211 Area, APDS, Aberdeen NC

Perf. Aug-03 Nov-03
RT-MW-04 Stds

alpha-BHC (ug/L) 0.02 0.005 0.0025 0.01 0.0026 0.025
beta-BHC (ag/L) 0.10 0.052 0.015 0.066 J 0.06 J Sampled
delta-BHC (ug/L) 70.0 0.17 0.046 0.15 0.05 Annually 0.34
gamma-BHC (ug/L) 0.20 0.0017 J 0.0026 0.0057 0.0018 J 0.019 JRT-MW-07
aipha-BHC (ugA.) 0.02 < 0.00041 < 0.0004 < 0.0004 < 0.0007 < 0.0004beta-BHC (ug/L) 0.10 < 0.0025 < 0.0023 < 0.0023 < 0.0023 Sampled < 0.0023delta-BHC (ug/L) 70.0 0.0022 < 0.0006 < 0.0006 < 0.0007 Annually < 0.0007
gamma-BHC (ug/L) 0.20 < 0.00041 < 0.0004 < 0.0004 < 0.0004 < 0.0004RT-MW-08
alpha-BHC (ug/L) 0.02 0.25 0.098 0.78 0.62 J 1.0 J 0.97
brta-BHC (ugA.) 0.10 0.33 0.46 2.4 0.91 J ____ ^1.4 J 1.1
delta-BHC (ugA.) 70.0 0.95 1.5 6.5 2.2 J 4.0 J 3.4
gamma-BHC (ug/L) 0.20 0.026 0.03 J 0.1 < 0.019 J < 0.0077 0.0048 JRT-MW-09

0.02 0.00046 J < 0.0004 < 0.0004 < 0.0007 < 0.00038beta-BHC (ug/L) 0.10 < 0.0023 < 0.0024 < 0.0023 < 0.0023 Sampled < 0.0023delta-BHC (ugA.) 70.0 < 0.00058 0.0006 J < 0.0006 < 0.0007 J Annually < 0.00073
gamma-BHC (ug/L) 0.20 < 0.00039 < 0.0004 < 0.0004 < 0.0004 < 0.00038RT-MW-10
alpha-BHC (ugA.) 0.02 0.0091 0.044 0,052 0.076 0.1 0.093
beta-BHC (ugA.) 0.10 0.053 -1 0.22 0.28 0.31 0.22 0.032
delta-BHC (ug/L) 70.0 0.11 0.46 0.64 0.52 0.4 0.62
gamma-BHC (ug/L) 0.20 0.0055 0.025 0.032 0.039 0.04 0.044

RT-MW-11
alpha-BHC (ugA.) 0.02
beta-BHC (ugA,) 0.10 Well Well Well Well Sampled Well
delta-BHC (ugA-) 70.0 Dry Dry Dry Dry Annually Dry
gamma-BHC (ug/L) 0.20

RT-MW-12
alpha-BHC (ugA-) 0.02 < 0.00038 < 0.0004 < 0.0004 < 0.0007 < 0.0004beta-BHC (ug/L) 0.10 0.017 < 0.0023 < 0.0024 < 0.0023 Sampled < 0.0024delta-BHC (ug/L) 70.0 < 0.00057 < 0.0006 < 0.0006 < 0.0007 Annually < 0.0008gamma-BHC (ugA-) 0.20 < 0.00038 < 0.0004 < 0.0004 < 0.0004 < 0.0004
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Table 1
Surficial Aquifer Groundwater Concentrations 

Route 211 Area, APDS, Aberdeen NC

i

(

RT-MW-04 Stds Apr-u / UCt-U7 Apr-08 Oct-08
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC{ug/L) 
gamma-BHC (ue/L) 

RT-MW-07

0.02
0.10
70.0
0.20

Sampled
Annually

0.057
1.9
2.3

0.023

0.0065 J 
:S"'0.33 

0.23
0.0071 J

0.045 J 
3.2 J 
1.5 J 

0.011 J

0.0094
0.25

0.071
0.0087

0.039
_____ 0.95

0.88
0.034

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
OJO

Sampled
Annually

< 0.0005
< 0.0015
< 0.0015
< 0.0004

< 0.0005
< 0.0015
< 0.0015
< 0.0004

< 0.0005
< 0.0008 
< 0.0006 
< 0.0004

< 0.0005
< 0.0008 
< 0.0006 
< 0.0004

< 0.0005
< 0.0007
< 0.0006 
< n nnnoRT-MW-08

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

RT-MW-09

0.02
0.10
70.0
0.20

0.89
1.1
2.3

< 0.019

0.46
0.46

1.3
< 0.0038 J

0.04
0.048

0.1
< 0.0004

0.84
0.95

1.7
< 0.019

0.89 J 
1.1 J 
2.9 J 

< 0.012 J

0.81
1.1
3.0

0.011
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Sampled
Annually

< 0.0005
< 0.0015
< 0.0015
< 0.0004

< 0.00052
< 0.0015
< 0.00150
< 0.00039

< 0.0005
< 0.00080

0.0051 
< 0.00040

< 0.00052
< 0.0008
< 0.00057
< 0.00038

< 0.0005
< 0.0007
< 0.0006
< 0 0009RT-MW-10

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L) 

RT-MW-11

0.02
0.10
70.0
0.20

r 0.1
0.27 J 
0.53 

0.055

0.088
0.3

0.74
0.042

0.038
0.1

0.27
0.0096

0.17
0.24
0.44

0.045

0.12
0.37
0.76

0.044

0.093
0.34

0.7
0.05

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L) 

RT-MW-12

0.02
0.10
70.0
0.20

Sampled
Annually

Well
Dry

Well
Dry

Well
Dry

Well
Dry

Well
Dry

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Sampled
Annually

< 0.0005
< 0.0016 
< 0.0016 
< 0.0004

Sampled
Annually

< 0.0006
< 0.0009 

0.0032
< 0.0004

Sampled
Annually

< 0.0005
< 0.0007
< 0.0 
< 0.0009

Table 1 Swficicd Historical Data Page 4 of? 6/22/2017



Table 1
Surficial Aquifer Groundwater ConcentratioBB 

Route 211 Area, APDS, Aberdeen NC

(

Perf. Apr-09 Dec-09
RT-MW-04 Stds

alpha-BHC (ug/L) 0.02 0.014 J 0.085 0.14 0.19 0.0042 0.011
beta-BHC (ug/L) 0.10 0.57 3.0 8.8 71 0.1
delta-BHC (ug/L) 70.0 0.29 J 1.7 34 9.3 0.034 0.37
gamma-BHC (ug/L) 0.20 0.018 J 0.025 J < 0.023 0.072 0.0041 0.011RT-MW-07
alpha-BHC (ug/L) 0.02 < 0.0005 < 0.0005 < 0.0005 < 0.0006 < 0.00059beta-BHC (ug/L) O.IO < 0.0008 < 0.0007 < 0.0008 < 0.0006 Sampled 0.00084 Jdelta-BHC (ug/L) 70.0 < 0.0006 < 0.0006 < 0.0028 < 0.0006 Annually 0.0012 J
gamma-BHC (ug/L) 0.20 < 0.0009 < 0.00090 < 0.00090 < 0.00040 < 0.00039RT-MW-08
alpha-BHC (ug/L) 0.02 0.34 1.2 0.38 0.76 0.94
beta-BHC (ug/L) 0.10 0.59 1.2 0.64 1.2 1.1 No sample
delta-BHC (ug/L) 70.0 1 5.0 1.4 2.5 3.9 turbidity &
gamma-BHC (ug/L) 0.20 < 0.019 < 0.019 0.0064 < 0.002 0.0150 low water

RT-MW-09
alpha-BHC (ug/L) 0.02 < 0.0006 < 0.0005 < 0.00053 < 0.00057 Water
beta-BHC (ug/L) 0.10 < 0.00080 < 0.00075 < 0.00075 < 0.00055 Sampled Level
delta-BHC (ug/L) 70.0 < 0.0006 < 0.0006 < 0.00280 < 0.00055 Annually Below
gamma-BHC (ug/L) 0.20 < 0.001 < 0.00090 < 0.00091 < 0.00038

RT-MW-10
alpha-BHC (ug/L) 0.02 0.06 0.078 T, 0.036 0.063 Waterbeta-BHC (i^L) 0.10 0.18 0.20 0.093 0.14 Sampled Ixvel
delta-BHC (ug/L) 70.0 0.34 0.4 0.2 0.2 Annually Below
gamma-BHC (ug/L) 0.20 0.03 0.039 0.022 0.031 Intake

RT-MW-11
alpha-BHC (ug/L) 0.02 Water Water Water Water
b«ga-BHC (ug/L) 0.10 Well Well Level Level Level Level
delta-BHC (ug/L) 70.0 Dry Dry Below Below Below Below
gamma-BHC (ug/L) 0.20 Intake Intake Intake IntakeRT-MW-12
alpha-BHC (ug/L) 0.02 < 0.0005 < 0.0006 Water
beta-BHC (ug/L) 0.10 Sampled < 0.0007 Sampled < 0.0006 Sampled Level
delta-BHC (ug/L) 70.0 Annually < 0.0 Annually < 0.0 Annually Below
gamma-BHC (ug/L) 0.20 < 0.0009 < 0.0004 Intake

Table I Surficial Historical Data Page 5 of? 6/22/2017



( Table 1
SurficUl Aquifer Groundwater Concentrations 

Route 211 Area, APDS, Aberdeen NC

c

(

May-12
RT-MW-«4 Stds

mivij uct-14

alpha-BHC (ug/L) 0.02 0.033 0.037 0.016 0.038 0.017 0 012beta-BHC (ug/L) 0.10 . . 0.99 , 1.00 0.49 2.40 2.2 i 60
delta-BHC (ug/L) 70.0 0.33 0.32 0.28 0.36 0.75 0.14«amma-BHC (ur/L) 0.20 0.043 0.036 0.023 0.034 0.017 0.011RT-MW.07
alpha-BHC (ug/L) 0.02 < 0.0006 < 0.0028 < 0.0025beta-BHC (ug/L) 0.10 Sampled < 0.0007 Sampled < 0.0031 Sampled < 0.0028delta-BHC (ug/L) 70.0 Annually < 0.0007 Annually < 0.0031 Annually < 0.0028gamma-BHC (ug/L) 0.20 < 0.00040 < 0.0018 < 0.0017RT-MW-08
alpha-BHC (ug/L) 0.02 0.23 0.23 0.052 0.53 0.27 0.74beta-BHC (ug/L) 0.10 1.1 0.61 . 0.18 1.1 0.47 15delta-BHC (ug/L) 70.0 2.9 1.9 0.31 2.2 0.89 3.9
gamma-BHC (ug/L) 0.20 0.013 0.0094 J 0.0045 J 0.020 J ‘ 0.0029 J 0.021 P <RT-MW-09
alpha-BHC (ug/L) 0.02 < 0.0006 < 0.0025 < 0.0025beta-BHC (ug/L) 0.10 Sampled < 0.00070 Sampled < 0.0028 Sampled < 0.0028delta-BHC (ug/L) 70.0 Annually < 0.00070 Annually < 0.0028 Annually 0.0048 Jgamma-BHC (ug/L) 0.20 < 0.0004 < 0.0016 < 0.0017RT-MW-10
alpha-BHC (ug/L) 0.02 0.046 0.027 0 11beta-BHC (ug/L) 0.10 Sampled 0.088 Sampled 0.078 Sampled V. I 1

0.14delta-BHC (ug/L) 70.0 Annually 0.14 Annually 0.091 Annually 026gamma-BHC (ug/L) 0.20 0.024 0.023 0.047RT-MW-11
alpha-BHC (ug/L) 0.02 Water Water Water Water WaterbcU-BHC (ug/L) 0.10 Level Level Level Level Sampled Leveldelta-BHC (ug/L) 70.0 Below Below Below Below Annually Below
gamma-BHC (ug/L) 0.20 Intake Intake Intake Intake IntakeRT-MW-12
alpha-BHC (ug/L) 0.02 No sample Water < 0.0006 Waterbeta-BHC (ug/L) 0.10 Sampled due to high Level < 0.00068 Sampled Leveldelta-BHC (ug/L) 70.0 Annually turbidity and Below < 0.00068 Annually Below
gamma-BHC (ug/L) 0.20 low water Intake < 0.0004 Intake
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Table 1
Surficial Aqnifer Groundwater Concentrations 

Route 211 Area, APDS, Aberdeen NC

(

Perf. May-15 Nov-lS May-16 Nov-16 Apr-17
RT-MW-84 Stds

alpha-BHC (ug/L) 0.02 0.0083 0.014 1fef-- ■ 0.056 0.011 0.036 JP
bcta-BHC (ug/L) 0.10 0.54 ™„..OJ28 2.6. ri!5....0.36 1.3 _
delta-BHC (ug/L) 70.0 0.085 0.14 2.6 0.18 ' 3.2
gamma-BHC (ur/L) 0.20 0.0082 J 0.015 0.043 0.012 0.032 J

RT-MW-07
alpha-BHC (ug/L) 0.02 < 0.0024 < 0.0024
bcta-BHC (ugT.) 0.10 Sampled < 0.0028 Sampled < 0.0027 Sampled
delta-BHC (ug/L) 70.0 Annually < 0.0028 Annually < 0.0027 Annually
gamma-BHC (ug/L) 0.20 < 0.0016 < 0.0016

RT-MW-08
alpha-BHC (u^) 0.02 0.69 0.37 0.13 0.10 0.092
beta-BHC (ug/L) 0.10 1.0 1.3 0.39 0.31 - 0.47 _
delta-BHC (ug/L) 70.0 2.4 3 0.57 0.49 0.54
gamma-BHC (ug/L) 0.20 0.014 P 0.021 P < 0.0044 V < 0.0016 < 0.0030 V

RT-MW-09
alpha-BHC (ug/L) 0.02 < 0.0026 < 0.0025
beta-BHC (ug/L) 0.10 Sampled < 0.0029 Sampled . < 0.0028 Sampled
delta-BHC (ug/L) 70.0 Annually < 0.0029 Annually < 0.0028 Annually
gamma-BHC (ug/L) 0.20 < 0.0017 < 0.0016

RT-MW-10
alpha-BHC (ug/L) 0.02 om J 0.0092
bcta-BHC (ug/L) 0.10 Sampled 0.058 Sampled 0.031 Sampled
delta-BHC (ugA.) 70.0 Annually 0.087 Annually 0.021 Annually
gamma-BHC (ug/L) 0.20 0.021 0.0053 J

RT-MW-11
alpha-BHC (ug/L) 0.02 Water Water
bcta-BHC (ug/L) O.IO Sampled Level Sampled Level Sampled
delta-BHC (ug/L) 70.0 Annually Below Annually Below Annually
gamma-BHC (ug/L) 0.20 Intake Intake

RT-MW-12
alpha-BHC (ugA,) 0.02 < 0.0026 < 0.0026
beta-BHC (ug/L) 0.10 Sampled < 0.003 Sampled < 0.0029 Sampled
delU-BHC (ugrt.) 70.0 Annually < 0.003 Annually < 0.003 Annually
gamma-BHC (ug/L) 0.20 < 0.0018 < 0.0017
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( Table!
Upper Portton of the Upper Black Creek Aquifer Concentratioiis 

Route 211 Area, APDS, Aberdeen NC

(

RT-TW-OID
Perf.
Stds

1995 Sep-97 Jul-00 JuMH Nov-01 Feb-02

alpha-BHC (ug/L) 0.02 < 0.0095 < 0.0094 < 0.0019 < 0.001b^-BHC (ug/L) O.IO Not Not < 0.0095 < 0.0094 < 0.0019 < 0.001dcIta-BHC (ug/L) 70.0 Sampled Sampled < 0.0095 < 0.0094 < 0.0055 < 0.001gamma-BHC (ub/L) 0.20 < 0.0095 < 0.0094 < 0.0019 < 0.001RT-TW-08D
alpha-BHC (ug/L) 0.02 1.2 1.03 0.824 0.927 0.811 0.56
beta-BHC (ug/L) 0.10 0.87 0.79 ...0.651 0.635 0.604 s w 0.57delta-BHC (ug/L) 70.0 4.6 2.77 1.76 2.28 2.1 2.23
gamma-BHC (ug/L) 0.20 0.19 0.221 0.158 0.199 0.168 0.086 JRT-TW-09D
alpha-BHC (ug/L) 0.02 0.21 0.169 0.067 0.0714 0.0556 0.055beta-BHC (ug/L) 0.10 1.9 , -.0.89 0.636 0.82 0.84 0.6delta-BHC (ug/L) 70.0 8.3 2.74 1.05 1.44 1.4200 1.07
gamma-BHC (ug/L) 0.20 0.059 0.077 0.0368 0.0396 0.0293 0.0211RT-TW-12D
alpha-BHC (ug/L) 0.02 0.22 0.278 0.27 0.24 0.33 0.29beta-BHC (ug/L) 0.10 0.4 0.497 0.864 0.9 0.94 13delta-BHC (ug/L) 70.0 2.4 1.72 0.048 1.90 2.15 2.87
gamma-BHC (ug/L) 0.20 0.023 0.039 0.0299 < 0.10 0.0288 < 0.002RT-TW-13D
alpha-BHC (ug/L) 0.02 < 0.0013 iJ < 0.01 < 0.001 < 0.0095 < 0.0019 < 0.001beta-BHC (ug/I.) 0.10 < 0.0014 iJ < 0.01 < 0.001 < 0.0095 < 0.0019 < 0.001delta-BHC (ug/L) 70.0 < 0.002 iJ < 0.01 < 0.001 < 0.0095 < 0.0055 < 0.001gamma-BHC (ug/L) 0.20 < 0.0011 iJ < 0.01 < 0.001 < 0.0095 < 0.0019 < 0.001RT-TW-14D
alpha-BHC (ug/L) 0.02 < 0.0012 < 0.01 < 0.001 < 0.0094 < 0.0019 < 0.001beta-BHC (ug/L) 0.10 0.025 0.081 0.0376 0.0255 0.0166 0.0062
delta-BHC (ug/L) 70.0 0.0074 0.016 0.0021 < 0.0094 < 0.0056 < 0.001gamma-BHC (ug/L) 0.20 < 0.0011 < 0.01 < 0.001 < 0.0094 < 0.0019 < 0.001RT-TW-I6D
alpha-BHC (ug/L) 0.02 < 0.0012 < 0.01 < 0.001 < 0.0094 < 0.0019 < 0.001beta-BHC (ug/L) 0.10 < 0.0012 . < 0.01 < 0.001 < 0.0094 < 0.0019 < 0.001delta-BHC (ug/I.) 70.0 < 0.0018 < 0.01 < 0.001 < 0.0094 < 0.0056 < 0.0028gamma-BHC (ug/L) 0.20 < 0.001 < 0.01 < 0.001 < 0.0094 < 0.0019 < 0.001RT-TW-24D
alpha-BHC (ug/L) 0.02 0.046 < 0.19 0.2beta-BHC (ug/L) 0.10 Not yet Not yet Not yet 0.068 0.63 J 0.69delta-BHC (ug/L) 70.0 installed installed installed 0.25 1.3 1
gamma-BHC (ug/L) 0.20 < 0.011 0.0332 1 .ou

0.0354
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Table!
Upper Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

(

Perf. May-02 Aug-02 Nov-02 Feb-03 May-03 Aug-03
RT-TW-OID Stds

alpha-BHC (ug/L) 0.02 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004
beta-BHC (ug/L) 0.10 0.00 1 8 JMn® < 0.0006 0.0013 J 0.0008 J 0.0024 < 0.0024
delta-BHC (ug/L) 70.0 < 0.0004 MmO < 0.0004 < 0.0004 < 0.0004 0.0007 J < 0.0006
aaniina-BHC (ug/L) 0.20 < 0.0005 MnD < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004

RT-TW-08D
alpha-BHC (ug/L) 0.02 0.65 0.47 !:iio.64 0.7 0.53 056
beta-BHC (ug/L) 0.10 0.63 0.52 - 0.9 0.73 0.74
delta-BHC (ug/L) 70.0 2.18 1.76 2.2 2.8 2 J 2.3
gamma-BHC (ug/L) 0.20 0.109 0.084 0.082 0.11 0.1 0.11

RT-TW-09D
alpha-BHC (ug/L) 0.02 0.055 0.098 0.19 0.17 0.15 0.2
beta-BHC (ug/L) 0.10 0.32 0.59 0,55 0.24 0.19 0.24
delta-BHC (ug/L) 70.0 0.662 1.22 1.3 0.54 0.32 0.42
gamma-BHC (ug/L) 0.20 0.0072 J 0.034 0.062 0.051 0.024 0.035

RT-TW-12D
alpha-BHC (ug/L) 0.02 0.3 - 0.17 0.22 0.19 0.18 0.21
bete-BHC (ug/L) 0.10 2.3 . ./a.8 2.2 , 1.8 1.5 „ .0.77 4
delta-BHC (ug/L) 70.0 5.88 5.19 7.3 5.2 4.6 2
gamma-BHC (ug/L) 0.20 < 0.011 0.034 0.051 0.042 0.043 0.03

RT-TW-13D
alpha-BHC (ug/L) 0.02 < 0.0014 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004
beta-BHC (ug/L) 0.10 < 0.0006 < 0.0006 < 0.0006 < 0.0006 0.0016 J < 0.0023
delta-BHC (ug/L) 70.0 < 0.0004 0.0014 J < 0.0004 < 0.0004 < 0.0004 < 0.0006
gamma-BHC (ug/L) 0.20 0.0005 J < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004

RT-TW-14D
alpha-BHC (ug/L) 0.02 0.0039 < 0.0004 < 0.0004 0.001 0.0014 J 0.0012 J
beta-BHC (ug/L) 0.10 0.0033 0.019 0.058 0,09 0.12 0.12 _ J
delta-BHC (ug/L) 70.0 < < 0.0004 0.0054 0.012 0.018 0.021
gamma-BHC (ug/L) 0.20 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004

RT-TW-16D
alpha-BHC (ug/L) 0.02 < 0.0015 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004
beta-BHC (ug/L) 0.10 < 0.0006 0.0008 J < 0.0006 < 0.0006 0.0012 J < 0.0023
delta-BHC (ug/L) 70.0 < 0.0004 0.0013 J < 0.0004 < 0.0004 0.0004 < 0.0006
gamma-BHC (ug/L) 0.20 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004

RT-TW-24D
alpha-BHC (ug/L) 0.02 0.23 0J2 0.22
beta-BHC (ug/L) 0.10 ..... 0.69..... ... „ 0.56 . .. 0,73 .... Well Well Well
delta-BHC (ug/L) 70.0 1.41 1.15 1.4 Dry Dry Dry
gamma-BHC (ug/L) 0.20 0.032 0.027 0.027
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Table 2
Upper Portion of the Upper Black Creek Aquifer Concoitrations 

Route 211 Area, APDS, Aberdeen NC

Perf. Nov-03 Jan-04 Oct-04 Mar-os Sep-OSRT-TW-OID Stds
alpha-BHC (ug/L) 0.02 < 0.0004 0.0006 J < 0.0007 < 0.0004bcta-BHC (ug/L) 0.10 < 0.0023 < 0.0023 < 0.0023 Sampled < 0.0024 Sampleddelta-BHC (ug/L) 70.0 < 0.0006 < 0.0006 < 0.0007 Annually < 0.0008 Annually
gamma-BHC (uk/LI 0.20 < 0.0004 < 0.0004 < 0.0004 < 0.0004RT-TW-08D
alpha-BHC (ug/L) 0.02 0.62 0.82 0.65 J 0.63 0.67 0 41beta-BHC (ug/L) 0.10 0.82 J 0.95 0.81 J 0.75 0.67
delta-BHC (ug/L) 70.0 2.2 2.8 2 J 1.7 1.7 1 5gamma-BHC (ug/L) 0.20 0.12 0.12 0.11 J 0.11 0.090 0.077 JRT-TW^)9D
alpha-BHC (ug/L) 0.02 0.21 0.17 0.1 J 0.053 0.093 0.082beta-BHC (ug/L) 0.10 0.4 J-4 0.91 J . 0.55 0.33 0.56delta-BHC (ug/L) 70.0 0.8S 3.4 1.6 J 0.78 0.41 0.84gamma-BHC (ug/L) 0.20 0.08 0.08 J 0.045 J 0.026 0.031 0.036RT-TW-12D
alpha-BHC (ug/L) 0.02 0.057 0.034 0.19 J 0.16 0.18 0.14beta-BHC (ug/L) 0.10 0.34 0.34 J 1.6 J 2.1 1.8 1 3deka-BHC (ug/L) 70.0 0.67 0.4 3.2 J 4.4 4.4 1 •J2 9 ”
gamma-BHC (ug/L) 0.20 0.0083 J 0.0035 0.044 J 0.050 0.054 J 0.046 JRT-TW-13D

0.02 < 0.0004 0.0056 < 0.0007 < 0.00069 < 0.0004 < 0.00040bcta-BHC (ug/L) 0.10 < 0.0024 0.19 < 0.0023 < 0.0024 < 0.0023 v.ww tv
< 0.0024delta-BHC (ug/L) 70.0 0.0058 0.12 < 0.0007 0.0014 J < 0.0007 < 0 00075gamma-BHC (ug/L) 0.20 < 0.0004 0.0085 < 0.0004 < 0.00039 < 0.0004 < 0.00040RT-TW-14D

alpha-BHC (ug/L) 0.02 0.0011 J 0.0013 J < 0.0007 < 0.00068 < 0.00038 < 0.00039beta-BHC (ug/L) 0.10 0.12 0.12 0.031 0.024 0.033 0.024delta-BHC (ug/L) 70.0 0.018 0.026 0.0008 J < 0.00074 < 0.00072 < 0.00074gamma-BHC (ug/L) 0J20 < 0.0004 < 0.0004 < 0.0004 < 0.00039 < 0.00038 < 0 00039RT-TW-16D
alpha-BHC (ug/L) 0.02 < 0.0004 < 0.0004 < 0.0007 < 0.00039bcta-BHC (ug/L) 0.10 < 0.0023 < 0.0023 < 0.0023 Sampled < 0.0023 Sampleddelta-BHC (ug/L) 70.0 < 0.0006 < 0.0009 < 0.0007 Annually < 0.00074 Annually
gamma-BHC (ug/L) 0.20 < 0.0004 0.001 J < 0.0004 < 0.00039RT-TW-24D
alpha-BHC (ug/L) 0.02
bcta-BHC (ug/L) 0.10 Well Well WcU Well Well Welldelta-BHC (ug/L) 70.0 Dry Dry Dry Dry Dry Dry
gamma-BHC (ug/L) 0.20 ’J
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( Table!
Upper Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

(

(

Perf. Sep-06 Apr-07 Oct-07 Apr-08 Oct-08 Anr-09
RT-TW-OID Stds

alpha-BHC (ug/L) 0.02 < 0.0005 < 0.0005 < 0.0005
beta-BHC (ugA.) 0.10 < 0.0015 Sampled < 0.0008 Sampled < 0.0007 Sampled
delta-BHC (ugA.) 70.0 < 0.0015 Annually 0.0027 Annually < 0.0006 Annually
gamma-BHC (ur/L) 0.20 < 0.0004 < 0.0004 < 0.0009

RT-TW-08D
alpha-BHC (ug/L) 0.02 y 'm.59 0.53 0.51 0.41 J 0.43 0.42
beU-BHC (ug/L) 0.10 0.58 0.56 » S-.0.47 J 0.51 0.49
delta-BHC (ug/L) 70.0 1.5 1.6 1.4 1.0 J 1.4 1.2
gamma-BHC (ug/L) 0.20 0.092 0.097 0.12 O.IO J 0.090 0.078

RT-TW-09D
alpha-BHC (ug/L) 0.02 0.11 0.076 0.045 0.015 0.037 0.072
beta-BHC (ug/L) 0.10 0.24 0.56 0.44 0.19 0.22 0-32 _4
delta-BHC (ug/L) 70.0 0.45 0.95 . 0.56 0.11 0.22 0.42
gamma-BHC (ug/L) 0.20 0.032 0.033 0.025 0.013 0.021 0.036

RT-T\V-12D
alpha-BHC (ug/L) 0.02 0.13 0.11 0.17 0.020 0.17"^ a “ O.IO
beta-BHC (ug/L) 0.10 11 0.99 1.6 0.040 1.6
delta-BHC (ug/L) 70.0 2.6 2.3 4.5 0.11 4.1

•--..'.--a
2.1

gamma-BHC (ug/L) 0.20 0.035 0.030 0.062 0.0052 0.044 0.034
RT-TW-13D

alpha-BHC (ugA.) 0.02 < 0.0005 < 0.00052 < 0.0005 < 0.00053 < 0.0005 < 0.00052b^-BHC (ug/L) 0.10 < 0.0016 0.0030 J < 0.0008 < 0.00078 < 0.0008 0.0056
delta-BHC (ug/l.) 70.0 < 0.0016 0.0091 0.0025 < 0.00059 < 0.00060 < 0.00058
^mma-BHC (ug/L) 0.20 < 0.00040 < 0.00038 < 0.00040 < 0.00039 < 0.00092 < 0.00088

RT-TW-14D
alpha-BHC (ug/L) 0.02 < 0.00051 < 0.00053 < 0.00052 < 0.00053 < 0.00053 < 0.00055
beta-BHC (ug/L) 0.10 0.043 0.033 0.078 0.039 0.035 0.030
delta-BHC (ug/L) 70.0 < 0.00150 0.0022 J 0.0053 0.0019 J < 0.00059 < 0.0006
gamma-BHC (ug/L) 0.20 < 0.00038 < 0.00040 < 0.00039 < 0.00039 < 0.00090 < 0.00093

RT-TW-16D
alpha-BHC (ug/L) 0.02 < 0.00052 < 0.00052 < 0.00055 < 0.00053 < 0.00053 < 0.00053
beta-BHC (ug/L) 0.10 < 0.0015 < 0.0015 < 0.00082 < 0.00078 < 0.00074 0.0035
delta-BHC (ug/L) 70.0 < 0.0015 < 0.0015 < 0.00061 < 0.00059 < 0.00058 < 0.00059
gamma-BHC (ug/1,) 0.20 < 0.00039 < 0.00039 < 0.00041 < 0.00039 < 0.00090 < 0.00091

RT-TW-24D
alpha-BHC (ug/L) 0.02 < 0.0027
beta-BHC (ug/L) 0.10 Well Well 0.083 Well Well Well
delta-BHC (ug/L) 70.0 Dry Dry 0.0084 J Dry Dry Dry

0 70 < 0.0020
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Table 2
Upper Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

TcMe 2 UUBC Historical Data Page 5 of7

Perf. —______M«y-10____ Nov-io Mav-ll N«v-ll M.v.o
RT-TW-OID Stds

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (us/L)

0.02
0.10
70.0
0.20

< 0.00052
< 0.00072
< 0.0026 
< 0.00088

Sampled
Annually

< 0.00058
< 0.00056
< 0.00056
< 0.00039

Sampled
Annually

< 0.00058 
0.00096 J

< 0.00056
< 0.00039

Sampled
Annually

RT-TW-08D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.39
0.43
1.1

0.055

0.39
0.49
1.3

0.064

0.34
0.49
1.3

0.055

0.36
0.55
0.99

0.056

0.36
0.63
1.0

0.044

0.31
0.5
1.0

0.036RT-TW-09D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.053
0.33
0.48

0.031

0.043
0.33
0.31

0.026 J

; 0.054

0.34
0.027

0.028
0.22
0.13

0.018

0.057
0.21
0.21

0.031

0.034
0.095
0.094
0.014RT-TW-12D

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.072
0.68
1.2

0.027 J

0.075
0.83
1.6

0.028

0.076
0.71
1.5

0.024 J

0.052
0.68
1.1

0.018

0.076
0.75
1.4

0.034

0.055
0.69
1.2

0.018RT-TW-13D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
O.IO
70.0
0.20

< 0.00053
< 0.00074
< 0.00058
< 0.00089

< 0.00054
< 0.00076
< 0.0028 
< 0.00092

< 0.00057
< 0.00055
< 0.00055
< 0.00038

< 0.00058
< 0.00056
< 0.00056
< 0.00039

< 0.00058
< 0.00056
< 0.00056
< 0.00039

Sampled
Annually

RT-TW-14D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.00051
0.014

0.0022
< 0.00088

< 0.00053
0.010

< 0.0020 
< 0.00091

< 0.00062 
0.011 

0.0024 
< 0.00041

< 0.00060 
0.0042

< 0.00058
< 0.00040

< 0.00057
0.002

< 0.00055
< 0.00038

Sampled
Annually

RT-TW-16D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.00051
< 0.00072
< 0.00057
< 0.00087

< 0.00052
< 0.00074
< 0.00058
< 0.00089

< 0.00060
< 0.00058
< 0.00058
< 0.00040

< 0.00057
< 0.00055
< 0.00055
< 0.00038

< 0.00058
< 0.00056
< 0.00056
< 0.00039

Sampled
Annually

RT-TW-24D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.13
r.-..l‘i

2.5
0.037 J

0.098 
.. 0.89

1.8
0.033

0.075
0.85
1.5

0.022

Well
Dry

Well
Dry

Well
Dry

6/22/2017



Table 2
Upper Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

(

Perf.
Stds

Oct-12 Apr-13 Nov-13 Anr-14 Oct-14 Mav-lS
RT-TW-OID

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ugA.) 
Samma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.00063
< 0.00071
< 0.00071
< 0.00042

Sampled
Annually

< 0.0025
< 0.0029
< 0.0029
< 0.0017

Sampled
Annually

< 0.0026
< 0.0029
< 0.0029
< 0.0017

Sampled
Annually

RT-TW-08D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/1.)

0.02
O.IO
70.0
0.20

0.30
0.51
0.98

0.047

Water level 
below pump 

intake.

0.30
0.55 „
0.85

0.065

0.30
0.48
0.83
0.049

0.26
0.49
0.8

0.035

0.24
0.45
0.58

0.051
RT-TW-09D

alpha-BHC (ugA.) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/l.)

0.02
0.10
70.0
0.20

0.013
0.057
0.035
0.0037

0.0065 J 
0.071 

0.0068 J 
0.003 J

0.0087 
0.09 

0.017 
0.0043 J

0.010
0.12 
0.017 

0.0034 J

0.0043 J 
0.076 

0.0077 J 
< 0.0017

0.0034 J 
0.031 

< 0.008 
< 0.0018

RT-TW-12D
alpha-BHC (ug/L) 
beta-BHC (ugA.) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.054
0.57
0.95

0.019

Water level 
below pump 

intake.

Water level 
below pump 

intake.

Water level 
below pump 

intake.

Water level 
below pump 

intake.

0.096
0.47
0.46
0.037

RT-TW-13D
alpha-BHC (ug/L) 
beta-BHC (ugA.) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.00062
< 0.00070
< 0.00070
< 0.00041

Sampled
Annually

< 0.0024
< 0.0028 
< 0.0028
< 0.0023 J

Sampled
Annually

Water level 
below pump 

intake.
Sampled
Annually

RT-TW-14D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ugA.) 
gammar-BHC (ugA.)

0.02
0.10
70.0
0.20

< 0.00061 
0.070

0.00150 J 
< 0.00041

Sampled
Annually

Water level 
below pump 

intake.

Sampled
Annually

Water level 
below pump 

intake.

Sampled
Annually

RT-TW-16D
alpha-BHC (ug/L) 
beta-BHC (ugA.) 
delta-BHC (ugA.) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.00059
< 0.00067
< 0.00067
< 0.00039

Sampled
Annually

< 0.0025
< 0.0028 
< 0.0028 
< 0.0017

Sampled
Annually

< 0.0025
< 0.0028 
< 0.0028 
< 0.0016

Sampled
Annually

RT-TW-24D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delte-BHC (ugA.) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Well
Dry

Well
Dry

Well
Dry

Well
Dry

Water level 
below pump 

intake.

Water level 
below pump 

intake.

D - Percent difference of matrix spike duplicate exceeded criteria, 
i - Surrogate recovery below the lower limit.
J - Estimated Value
M - Matrix effect was present
m - Matrix spike recovery below esablished criteria.
< - Analyte was not detected above reporting limit indicated. 
Yellow shading indicates exceedance of performance standards.
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( Table 2
Upper Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

Perf. N«v-15 May-16 Nov-16 Anr-17
RT-TW-OID Stds

alpha-BHC (ugA.) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma^BHC (u»l-)

0.02
0.10
70.0
0.20

< 0.0026
< 0.0029
< 0.0029
< 0.0017

Sampled
Annually

< 0.0025
< 0.0028 
< 0.0028 
< 0.0017

Sampled
Annually

RT-TW-08D
alpha-BHC (ug/L) 
beta-BHC (ugA.) 
delta-BHC (ug/L) 
gamma-BHC (ua/L)

0.02
0.10
70.0
0.20

0.25
0.48
0.69

0.026

0.30
0.5

0.86
0.033

0.30
0.51
0.81

0.042

0.19
0.36
0.52
0.026

RT-TW-09D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.0024 J 
0.011 

0.0036 iP
< 0.0016

< 0.0028 
0.038 
0.0082 J 

< 0.0018

< 0.0024 J 
0.074

0.0045 JP
< 0.0016

0.011 
:■ , 0.t5

0.025 
0.0052 J

RT-TW-12D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0.067
0.35
0.18

0.025

0.046
0.34
0.16
0.020

0.018
0.10
0.10
0.010

0.0066 JP 
0.050 V 
0.061 
0.0024 JRT-TW-13D

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Water level 
below pump 

intake.

Sampled
Annually

Water level 
below pump 

intake.

Sampled
Annually

RT-TW-14D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.0026
< 0.0029
< 0.0029
< 0.0017

Sampled
Annually

< 0.0024
< 0.020 V
< 0.0028 
< 0.0016

Sampled
Annually

RT-TW-16D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.0026
< 0.0029
< 0.0029
< 0.0017

Sampled
Annually

Water level 
below pump 

intake.

Sampled
Annually

RT-TW-24D
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
dcka-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

Water level 
below pump 

intake.

Water level 
below pump 

intake.

Water level 
below pump 

intake.

Water level 
below pump 

intake.

D - Percent difference of matrix spike duplicate exceeded criteria, 
i - Surrogate recovery below the lower limit.
J - Estimated Value
M - Matrix effect was present
m - Matrix spike recovery below esablishcd criteria.
< - Analyte was not detected above reporting limit indicated. 
Yellow shading indicates exceedance of performance standards.
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Tabk 3
Lower Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

«lph»-BHC (ugO.) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gsnma-BHCtuBl.)

alpta-BHC(ugA) 
beta-BHC (ugA) 
delta-BHC (t«/L) 
ganmu-BHC (ug/L) 
TCE(ugA)

alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gannia-BHC (ug/L) 
TCE(ugA)

RT-TW-I2DP

RT-TW-17DD

RT-TW-18DD

RT-TW-WDD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
Sanuna-BHC (ugA)

RT-TW-MDP
alpharBHC(ugA) 
beta-BHC (i«A) 
delta-BHC (UgA) 
gamnia-BHC(ugA)

RT-TW-21DD
alpha-BHC (ugd-) 
beta-BHC (UgA) 
delta-BHC (ugA) 
gamma-BHC l«d-)

RT-TW-22DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
ganana-BHC (ugd.)

RT-TW-23DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
ganana-BHC (ugA)

RT-TW-25DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
amma-BHC (igtA)

RT-TW-26DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
eamma-BHC luaA)

RT-TW-27DD
alpha-BHC (i«A) 
beta-BHC (ugA) 
delta-BHC (i«A) 
ganana-BHC ItutAl

Pert
SIdi
0.02
0.10
70.0
0.20

002
0.10
70,0
0.20
NA

0.02
0.10
70.0
0.20
NA

0.02
0.10
70.0
0.20

002 
0 10 
70.0 
020

0.02 
0 10 
70.0 
0.20

0.02
0.10
70.0
020

002
0.10
700
0.20

0.02
0.10
70.0
0.20

0.02
0.10
700
020

0.02
0.10
70.0
0.20

Scp-97 JuMM Jul-01

.m;-l*i
■"‘n

0.0012
< 0.0013
< 0 0019 

: 0.0011 
Ngtinalyzed

0048
0.022 
0 034 
0.04

Not analyzed

161
0.4.S
1.84
2.24

0.001 
0,001 

< 0,001
< 0.001

< 0.001 
0.009 

< 0.001 
0.003

0.003
0.002
0.002
0.002

< 0 001 
< 0.001 
< 0.001 
< 0 001

Not yet 
iiutalled

Not yet 
injtalled

Not yet 
installed

0.021 
0.054 
0.011

0.01 
001 
0.01 

< 0.01 
Not analyzed

0 05 
0.02 
0.03 

0 042
Not analyzed

1.98
0413
1,37
1^2

< 0.01
< 0.01
< 0.01
< 0.01

< 0.01 
0.013 

< 0.01 
< 0.01

< 0.01
< 0.01
< 0.01
< 0.01

0.01
0.01
001
0.01

Not yet installed

Not yet installed

Not yet installed

0.0387
0.102

0.0120

0 00094 
0.0238 
0.0113 
0.00095 
Not analyzed

0.0304 
0.0152 
0.0192 
0.0251 

Not analyzed

1.14
0.398
1.25
lJU.

< 0.00095
< 0 00095
< 0.001 
< 0.00095

< 0.00096 
0.0072

< 0.00096 
0.00144

< 0.001
< 0.001
< 0.001
< 0001

< 0.00095
< 0.00095
< 0001 
< 0,00095

Not yet installed

Not yet installed

Not yet installed

Nov-01

0.0411 
00458 
0 100 

00137

< 0 0019 
0.0124

< 0.0055
< 0.0019
< I

00612 
0.0319 
0.0406 
00496 

< 1

0 85 
041
1 1000 
0.71.

< 0.0097
< 0,0097
< 0.0097
< 0.0097

< 0.0094
< 0.0094
< 0.0094
< 0.0094

< 0 0047
< 0.0047
< 0,0047
< 00047

< 0 0094
< 0 0094
< 0 0094
< 0 0094

< 0 0094
< 0.0094
< 0 0094
< 0.0094

< 0 0095
< 0.0095
< 0 0095
< 0 0095

< 0 0096
< 0.0096
< 0.0096
< 0.0096

Ffb-02

0.040 
0 0997 
0.0097

< 0.0019 
0.0033

< 0,0056 
0 0019

1

0 052 
0.026 

0.0299 
0 0417 

1

0.92 
041 
1 26 

0.733

< 0,0019
< 0.0019
< 0.0055
< 0.0019

< 0.0019 
0.0047 J

< 0.0056
< 0.0019

< 0.0019
< 0.0019
< 0.0056
< 0.0019

< 0.0019
< 0.0019
< 0.0056
< 0.0019

< 0.0019
< 0.0019
< 0 0056
< 0.0019

0.0019 
00108 
0.0057 
0.006 J

< 0.0019
< 0.0019
< 0.0055
< 0.0019

wmmm0.049 
0.12 
0.014

< 0 00096
< 0 00096
< 0 00096
< 0 00096
< I

0061 , 
0.026 ' 
00359 
00463 

< 1

Ncg sampled due to 
debris in twll

< 0.00096
< 0.00096
< 00028
< 0.00096

< 000096
0.0038

< 0.0028
< 0,00096

0 00095 
0.0013 J 
0.0027 

0 00097 J

< 0 00095
< 0.0015 J
< 0 00094
< 0 00095

< 0 00097
< 000097
< 000097
< 0.00097

0.0034 J 
0.011

0.00127 J 
. 0.0091

< 000096
< 0.00096
< 0.00096
< 0.00096

Table 3 LUBC HliUtrical Data Page I of 7 6/22/2017



(
Table 3

Lower Portion of the Upper Black Creek Aquifer Concentration! 
Route 211 Area, APDS, Aberdeen NC

(

RT-TW-I2DD
alpha-BHC (ugA,) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
ganima-BHC (ua/L)

KT-TW-lTDD
alpha-BHC (ug/L) 
betarBHC (ug/L) 
ddta-BHC (\ig/L) 
gamma^BHC (ug/L) 
TCH (ugA.)

RT-TW-lgPD
alpha-BHC (ug/t.) 
bcta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ugA) 
TCEluuAl

RT-TW-19DP
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
ganutia-BHCtueA)

RT-TW-20DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
samma-BHC (uitA)

RT-TW-21DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (uitAl

RT-TW-22DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
grnima-BHCtugAl

RT-TW-13DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (i«A)

RT-TW-2SM>
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC

RT-TW-26DD
alpha-BHC (ugA) 
beta-BHC (UgA) 
delta-BHC (UgA) 
gamma-BHC (uitAl

RT-TW-27PD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC tuiiAl

Perf.
Stds
0.02
0.10
70.0
0.20

0.02
0.10
70.0
0.20
NA

0.02
O.IO
70.0
0.20
NA

0.02
0.10
700
0.20

0.02
0.10
70.0
0.20

002 
0 10 
70.0 
0.20

0.02
0.10
70.0
0.20

0.02
0.10
70.0
0.20

0.02
0.10
70.0
0.20

0.02
0.10
70.0
0.20

0.02 
0 10 
70.0 
0.20

May-02

0.047
0.05

0.139
0.014

< 0.0004
< 0.00063
< 000038
< 0.00046
< 1

Aue-02

0.052 
0.06’ 

0 173 
0.0153

< 00004
< 0.00064 

0.00094 J
< 0.00046
< 1

Nov-02

0.06
0.15

0.017

< 0.0004
< 0.00063
< 0.00038
< 0.00046
< 1

0.028 
0.0327 
0.0411 

< 1

0 62 
0.33. 

0.917

< 0,0004 
0.00071 I

< 0.00038 
0.00046

00004
0.003 MmD 

0.00038 MmD 
0.00046 MmD

0.00041
0,00064 MmD 
0.00039 MmD 
0.0009 JMtrD

< 0.0004
< 0.00062
< 0 00038
< 0.00045

0.0004
0.0009 IMmD 

000038 MmD 
0.00046 MmD

0.0026
0.0085 MmD 

< 0.00038 MmD 
00063 MmD

0.029 
0 038 
0.0426

< I

0.56
032 Si-
0.906
0,461

< 00004 
0.001 J

< 0.00038 
0 00046

0.0004 
0.0051 

0.00045 J 
< 0 00046

0.0004 
0.00063 
0.00181 J 
0.00046

< 0 0004 
0.00064 
0.00039 
0.00046

0.0004 
0.00063

< 0 00038
< 0 00046

0 00041
0.00071 JMnO 
0.00039 MmD 
0.00047 MmD

0.00079 
0.013

< 0.00038 
___00068

< 0.0004 
00014 J

< 0 00038
< 0.00046

0.02 
0 027 
0 034 

< I

051
;0.33
0.82

"0.44’

< 00004
< 0.00063
< 0 00038
< 0.00046

< 0.00041
0.003

< 0 00039 
0.00047

0.00041 
0.00064

< 0.00039
< 0.00046

< 0 0004
< 0.00064
< 0.00039
< 0.00046

< 0.00041
< 0.00065 

0 00039 
0.00047

Feb-03 Mayi43

0.056
0.15

0.013

< 0 00041
< 0 00065
< 0.00039
< 0.00047
< 1

a.te
0.015 
002 

0.025 
< 1

0..52 
0.25 
0 86 
0.38

Ant-tO

0.053 
0.14 

0.012

< 0.0004 
0.0012 
0.0013

< 0.00046
< 1

0034 
0.018 
0019 
0.028 

< I

0.41 
OJ6 
065

IS

< 0 00041
< 0.00064
< 0.00039
< 0.00046

0.0004 
0.0035

< 0.00038
< 0.00046

0,0004
< 0 00063
< 0.00038
< 0.00046

0.00043
< 0.00067
< 0.00041 

0.00049

0.00045 
0.00071 
0.00043 

< 0.00052

0,0017 
0 0078 
0,00038 
0.0068

0,0004
< 0.00063
< 0 00038
< 0.00046

0.0019 
0 011

0.0005 J 
00068

< 0.00044
< 0.00069
< 0.00042
< 0.0005

< 0.0004 
0,00072

< 0.00038
< 0.00046

< 0.0004
< 0.00063
< 0.00038
< 0,00046

< 0.0004
< 0,00063
< 0 00038
< 0.00046

0 0004 
0.00064 J

< 0.00038
< 0.00046

< 00004 
0.0029 
0 0011 J 
0.00046

0.0004 
0.0081 

0 00038 
0.0029

< 0.0004
< 0.00063 

0 0006 J
< 0.00046

0 066 
0.15 

0.015

< 0.00039
< 0.0023
< 0.00058
< 0.00039 

1

0.032 
0.019 
0.02 

0 026 
1

0.32 
0.25 
0.75 
0 26

< 0.0004 
0.0024 
0.001 

0 0004

< 0.00039 
0 0023

< 0.00059
< 0.00039

< 0,00039 
0.0023

< 0 00058 
0.00039

< 0,00039 
0.0023 
0.00058 
0.00039

0.0004 
0.0024 
0 00059 
00004

< 0,00038 
0.0042 J

< 0.00057 
0.00079 J

0.00038
0.0023
0.00057
0.00038
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Table 3
Lower Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

(

Pert Nov-03 Jaa-M Oct-tM Mar-«S Sep4iS Mar-M
RT-TW-12DD Stdi

•ll)ha-BHC(iigA) U-U2 sjtfeffliHiK
beta-BHC (|«A) 0.10 0.048 J 0039 0.03 Sampled 0.035 Sangtied
delta-BHC (ogA) 70.0 0.1 0.094 0.062 Annually 0.066 Annually
gaimna-BHC (ur/L) 0.20 0.01 0.0089 0 0071 0.0059

RT-TW-I7DD
alpha-BHC (ugA) 0.02 < 0.00039 < 0 00039 < 0 00069 < 0.00038
beto-BHC (i«A) 010 < 0.0023 < 0.0024 < 0 0024 Sampled < 0.0023 Sampled
delta-BHC (ngrt,) 70.0 < 000038 < 0.0012 < 0.00075 Annually < 0.00073 Annually
gamma-BHC (ug/L) 0.20 < 0.00039 < 0 00039 < 0.0004 <* 0.00038
rCE(uprl-) NA < 1 < 1 < 1 < 1

RT-TW-18DD
alpha-BHC (ugA) 002 0016 ■ 0023 0 025 0 033 0 025 0.026
beta-BHC (ug/L) 0.10 0.015 0.015 0.015 0 020 0.017 0.023 J
delta-BHC (ugA) 70.0 0.013 < 0.012 0.014 0 023 0.017 0.031
gamma-BHC (ugA) 0.20 0014 0.022 0.022 0.027 0021 0.023
TCEdiaAl NA < 1 < 1 < 1 < 1 < 1 < 1RT-TW-HDD
alpha-BHC (ugA) 0.02 052 Of 0.37 J 039 (1.37 0.39
beta-BHC (ugA) O.IO 0 36 J 0.31 0 24 J 0.33 0.32 _____ 0.32
delta-BHC (ug/1.) 70.0 0.98 0.79 0.58 J 084 081 083
Kunma-BHC (u^) 0 20 0.43 035 049 J 0J7 n ynRT-TW-20DD
alpha-BHC (ugA) 0.02 < 0.00039 < 0 00039 < 000069 < 0.00041
beta-BHC (ugA) 0.10 < 0.0023 < 0.0023 < 0.0024 Sampled < 0.0025 Sampled
delta-BHC (iigA) 70.0 0.00068 J < 0.00058 < 0 0007S Annually < 0.00078 Annually
gamma-BHC (ukAI 0.20 < 0.00039 0.00055 J < 0.00039 < 0.00041

RT-TW-2IDD
ali*a-BHC (ugA) 0.02 < 0 00038 < 0.00039 < 000067 < 0.00039
beta-BHC (ugA) 0.10 < 00023 < 0.0023 < 0.0023 Sampled < 0.0023 Sampled
delta-BHC (UgA) 70.0 0.00078 J < 0013 < 0.00073 Annually < 0.00074 Annually
gamma-BHC (ugA) 0.20 < 0 00038 < 0.00039 < 0 00039 < 0.00039

RT-TW-22DD
alpha-BHC (ugA) 0.02 < 0.00039 < 0.0004 < 0.00067 < 0.00039
beta-BHC (lig/I.) 0.10 < 0.0023 < 0.0024 < 0.0023 Sampled < 0.0023 Sampled
ddta-BHC(ugA) 70.0 < 000038 < 0.0006 < 0.00073 Annually < 0.00074 Annually
gamma-BHC (ugA) 0.20 < 0.00039 < 0.0004 < 0.00038 < 0.00039

RT-TW-23W)
alpha-BHC (ugA) 0.02 < 0.0004 < 0.00039 < 0.00069 < 000040
beta-BHC (i«A) 0.10 < 0.0024 < 0.0024 < 0.0024 Sampled < 0.0024 Sampled
delta-BHC (ugA) 70.0 < 0.00061 < 0.00059 < 0.00075 Annually < 0 00075 Aimually
Kamma-BHC (usA) 0.20 < 0.0004 < 0.00039 < 0.0004 < 0.00040

RT-TW-2SDD
alpha-BHC (ugA) 002 < 0.00039 < 0.00039 < 0.00068 < 0.00039
beta-BHC (ugA) 0.10 < 0.0023 < 0.0023 < 0.0023 Sampled < 0.0023 Sangiled
delta-BHC (ugA) 70.0 < 0.00058 < 0.00058 < 000073 Annually < 0.00073 Annually
gamma-BHC (ugA) 0.20 0.00059 J < 0.001 < 0.00039 < 0.00039

RT-TW-26DD
alpha-BHC (ugA) 0.02 < 0 00039 < 0.00039 < 000067 < 0.00039
beta-BHC (ugA) 0.10 < 00023 < 0.0023 < 0.0023 Sampled < 0.0023 Sampled
delta-BHC (UgA) 70.0 < 0.00058 < 0.00058 < 0.00073 Annually < 0.00074 Annually
gamma-BHC (ugA) 0.20 0 0023 0.0032 < 0.00038 < 0.00039

RT-TW-27DD
alpha-BHC (ugA) 002 < 0.00038 < 0.00038 < 0.0007 < 0.00039
beta-BHC (UgA) 0 10 < 0.0023 < 0.0023 < 0.0024 Sampled < 0.0023 Sainpled
delta-BHC (ugA) 70.0 < 000038 < 0.00057 < 0.00076 Annually < 0 00074 Anniialty
gamma-BHC (ut/l.l 0.20 < 0.00038 < 0.00038 < 0.0004 < 0.00039
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Tables
Lower Portion of the Upper Black Creek Aquifer Conceutrationi 

Route 211 Area, APDS, Aberdeen NC

Perf. Sen-tX Apr-t? Oct-07 Apr-m Oct-08 Apr-09
RT-TW-12DD Stds

al[*a-BHC (ug/L) 0.02 o;(ef 0.015 0.016
beta-BHC (ug/L) 0 10 0.025 Sampled 0.026 Sampled 0.038
delta-BHC(ug/L) 70 0 0.071 Annually Oil Annually 0 10 Aimuilly
gamma-BHC 0,20 0.0050 0.0037 00046

RT-TW-17DD
alpha-BHC (i«C) 0.02 < 0.00053 < 0.00055 < 0.00057
bda-BHC (i«/L) 0 10 < 0.0016 Sangtied < 0.00081 Sampled < 0.00081 Sampled
delta-BHC (ug/L) 70.0 < 0.0016 Annually < 0.00061 Annually < 0.00064 Annually

0.20 < 0.00039 < 0.00041 < 0.00098
TCEiua/L) NA < 1 < 1 < 1

RT-TW-tSDD
alpha-BHC (ug/L) 0.02
beta-BHC (ug/L) 0.10 0.023 0.032 0.042 0.058 0.056 0.044
delta-BHC (ug/L) 70.0 0.043 0 059 0.076 0.12 0 10 0.073
gaimna-BHC (ug/L) 0.20 0 019 0.019 0.021 0 023 0.026 0.021
TCE(u«/L) NA < 1 < 1 < 1 < 1 < 1 < 1RT-TW-19DD
alpha-BHC (ugd-) 0.02 0.27 0.28 0.23 J 0.19 020 J o.w
beta-BHC (t^) 0.10 0.33 0.34 031 J 031 037
delta-BHC (ug/L) 70,0 I.O 11 0,89 J 0.88 0.90 097
ttamna-BHC (uit/Ll 0.20 0.22 0.18 J O.IS 0.16 0.14

RT-TW-20DD
alpha-BHC (ug/L) 0.02 < 0.00051 < 0.00054 < 0.00054
beta-BHC (i«L) 0.10 < 0.0015 Sampled < 0.00080 Sanqiled < 0.00076 Sampled
delta-BHC (ug/L) 70.0 < 0.0015 Annually < 0,00060 Arenially < 0.00060 AmuMlly
gamma-BHC (ug/Ll 0.20 ■<

000038 < 0.00040 < 0.00092
RT-TW-21DD

alpha-BHC (og^.) 0.02 < 0.00054 < 0.00053 < 0.00053
heta-BHC (i«/L) 0.10 < 0 0016 Sampled < 0.00079 Sampled < 0.00074 Sampled
delta-BHC (ugrt-) 70.0 < 0.0016 Aiaiually < 0.00059 Anmially < 0.00059 Aimuilly
ganma-BHC (ug/L) 0.20 < 0.00040 < 0.00039 < 0.00090

RT-TW-22DD
alpha-BHC (ng/L) 0.02 < 0 00051 < 0.00054 < 0.00052
beta-BHC (ug/L) 0.10 0.0021 J Sampled < 0.00080 Sampled < 0.00073 Sampled
delta-BHC (ug/L) 70.0 < 0.0015 Annually < 0.00060 Annually < 0.00058 Annnally
gamma-BHC (ug/L) 0.20 0.00067 J < 0.00040 < 0.00089

RT-TW-23DD
alpha-BHC (ugA) 0.02 < 0 00052 < 0.00055 < 0.00053
beta-BHC (ugrt.) 0.10 < 0.0015 Sampled < 0.00081 Sampled < 0.00075 Sampled
delta-BHC (ug/L) 70.0 < 0.0015 Annually 0.0026 Annually < 0.00059 Annually
gamma-BHC (ug/L) 0.20 < 0.00039 < 0.00041 <RT-TW-25DT)
alpha-BHC (ugA-) 002 < 0.00052 < 0 00053 < 0,00053
beta-BHC (ogO-) 0 10 < 0 0015 Samptfid < 0.00079 Sampled < 0 00074 Sampled
delta-BHC (ugd-) 70.0 < 00015 Annually < 0.00059 Anraaliy < 0.00059 Annually
ganuna-BHC (ua/U 0.20 < 0.00039 < 0 00040 < 0.00090

RT-TW-2«DD
alpha-BHC (ug/L) 0,02 < 0,00052 0.00090 J 0.00024
beta-BHC (ug/L) 0.10 < 00015 Sampled 0 0037 J Sampled 00081 Sampled
delta-BHC (ugrt.) 70.0 < 0.0015 Annually 00028 Annually < 0.00057 Amoally
gamma-BHC (Wt/Ll 020 < 0.00038 0.00090 J 0.0038

RT-TW-27DD
alpha-BHC (i«/L) 0.02 < 0.00053 < 0.00053 < 0.00053
beta-BHC (ug/L) 0.10 < 0.0016 Sampled < 0.00078 Sampled < 0.00074 Sampled
delta-BHC (ugA) 70.0 < 0.0016 Annually < 0.00058 Annually < 0.00058 Annuilly
gamma-BHC (u»1.) 0.20 < 000040 < 0.00039 < 0.00090
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c
Tabic 3

Lower PortioB of the Upper Black Creek Aquifer Concentrations 
Route 211 Area, APDS, Aberdeen NC

(

RT-TWJIDP
alplia-BHC (ugiL) 
beta-BHC (ugfl.) 
ddu-BHC (ugrt.) 
gamma-BHC (uaA.)

RT-TW-17DD
alpha-BHC (n»t) 
betttrBHC (og/L) 
deiia-BHC (ugO,) 
gamma-BHC (vig/L) 
TCE (mt/l.)_____

RT-TW-UDD
alpha-BHC (ugA.) 
beta-BHC (og/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L) 
TCE (ue/l.)

RT-TW-19DD
alpha-BHC (ug/L) 
beta-BHC (iq^) 
delta-BHC (ug/L) 
Samma-BHC (u«/L)

RT-TW-20DD
alpha-BHC (i«/L) 
beta-BHC (i^) 
delta-BHC (ugrt-) 
gamma-BHC juit/L)

RT-TW-21DD
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
dcIm-BHC (ug/L) 
gamma-BHC (ugA.)

HT-TW-22DD
alpha-BHC (««A,) 
beta-BHC {ug/l) 
delta-BHC (ug/L) 
gamma-BHC (ug/L I

RT-TW-23DD
alpha-BHC (ugA) 
beta-BHC (ogA) 
delta-BHC (ugA) 
gamma-BHC tug/L)

RT-TW-25DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ug/L) 
gamma-BHC lng/1-)

RT-TW.2IH>P 
alpha-BHC (ug/L)
bctaBHC(ug/L) 
delta-BHC (ugA) 
gamma-BHC iug/L)

RT-TW-27DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
ddla-BHC (i«A) 
gamma-BHC (ug/l.)

Perf.
Stdl
0.02
0.10
70.0
020

0.02 
0 10 
700 
0.20 
NA

002 
0 10 
70.0 
0.20 
NA

0.02
0.10
70.0
0.20

0.02 
0 10 
70.0 
0.20

002
0.10
70.0
020

002
0.10
70.0
0.20

0.02
0.10
700
0.20

0.02
0.10
70.0
OJO

Dcc-«9

O.OIS 
0.047 
0 14 
0.0047

<0 00052
< 0.00073 
<0.0015 
<0.00008
< 1

|T030
0.043
0.076
0.025

< 1

0.14
029
071
0.11

< 0 00053
< 0 00074 

0.0016 J
<0.00090

< 0.00051
< 0.00072
< 0.00057
< 0.00087

< 0.00052
< 0 00073
< 0.00057
< 0.00088

< 0 00053
< 0.00074
< 0.0015 
<0.00090

< 0.00052
< 0.00073
< 0 00058
< 0.00089

0.02 
O.IO 
70 0 
0.20

0,02
0.10
70.0
0.20

0.0052 
00070 
OOOII J 
0.0065

< 0.00051
< 0.00072
< 0.0061 
< 0.00087

Mav-IO

Santpled
Annually

Sampled
Annually

0 023 J 
0.043 
0.055 
0 020 J 

< 1

016
032
078
0.12

Sampled
Aimually

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Ann^ly

Sampled
Amually

Sampled
Annually

Nov-10

0.015
0.066
O.IS
0.0044

< 0.00057
< 0 00056
< 0 000S6
< 0,00038
< 1

0 030 
0.047 
0.060 
0024

< 1

0.14 
0.30 
0.71 
0 13

< 0 00057
< 0.00055
< O.OOOSS
< 0.00038

< 0.00062 
0,0017 J 

< 0.00060 
0.00089 J

< 0 00060
< 0.00058
< 0.00058
< 0.00040

< 0 00058
< 0.00056
< 0.00056
< 0.00039

< 0.00059
< 0.00057
< 0.00057
< 0 00039

0,010 
00160 

< 0.00055 
0.011

< 0.00057
< 0.00055
< 0.00055
< 0.00038

May-11

Sampled
Annually

Sampled
Annually

0.035 
0.049 
0.062 
0.028 

< 1

0 13 
0 33 
080 
Oil

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Aunually

Sampled
Annually

Sampled
Aimually

Nov-ll

0.098
0.18
0.0078

< 0.00057
< 0.00055
< 0.00055
< 0.00038
< 1

0.042
0.056
0.023

< 1

0.130 
0 28 
0.65 
0 12

< 0.00058 
<0.00099 J
< 0.00056
< 0.00039

< 0.00057
< 0.00055
< 0.00055
< 0.00038

<0 00060
< 0 00058
< 0.00058
< 0 00040

< 0.00060
< 0.00058
< 0 00058 
<03)0040

< 0.00057
< 0.00055
< 0 00055 
<0.00038

0.014 
0.0170 

< 0 00055 
0.013

< 0.00058
< 0.00056
< 0.00056
< 0 00039
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May^l2

Sampled
Annually

Sampled
Annually

.. 0.029, 
0.041 
0.044 
0023 

< 1
0,079 
0 23_. 
0.44 
006

Sampled
Aimually

Sampled
Annually

Sampled
Annually

Sampled
Aimually

Sampled
Annually

Sampled
Annually

Sampled
Annually
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Table 3
Lower Portion of the Upper Black Creek Aquifer Conccntrationi 

Route 2il Area, APDS, Aberdeen NC

(
\

(

RT-TW-I2DD
alpha-BHC (ug/L) 
beta-BHC (ng/L) 
del la-BHC (ug/L) 
anma-BHCtuiiA)

RT-TW-17DD
alpha-BHC (ug/L) 
beta-BHC (ugA.) 
della-BHC (ug/L) 
gamma-BHC (ug/L) 
TCEtuiyU

RT-TW-lgPD
alpha-BHC (ug/L) 
beta-BHC (t«/L) 
delta-BHC (ugA) 
gamma-BHC (ug/L) 
TCEIug/L)

RT-TW-I9DD
alpha-BHC (ug/L) 
beta-BHC (ugA) 
delta-BHC (ug/L) 
Bamma-BHC (ug/L)

RT-TW-20DD
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ugA) 
ganuna-BHC (ub/Li

RT-TW-21PD
alpha-BHC (i«/L) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (ueA)

RT-TW-22DD
Jpha,BHC(ugd.) 

beta-BHC (ugA) 
delta-BHC (UgA) 
gamma-BHC (ugA)

RT-TW-23DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delto-BHC (ugA) 
gamma-BHC lueAl

RT-TW-2SPD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
ganma-BHC (ugA)

RT-TW-2tlDP
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
gamma-BHC (ugA)

RT-TW-27DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
gamma-BHC (ug/L)

Pert
Stdi
0.02 
0 10 
70.0 
0.20

002
0.10
70.0
0.20
NA

0.02 
0 10 
70.0 
0.20 
NA

0.02
O.IO
700
0.20

002 
0.10 
70.0 
0 3n

0.02
0.10
70.0
0.20

0.02
0.10
700
0.20

0.02
0.10
70.0
0.20

0.02
0.10
70.0
0.20

002
0.10
70.0
0.20

0.02
0.10
700
0.20

Oct-12

0.020
0.084
020

0.0067

< 0.00062 
0.0015 Jb

< 0.0007
< 0.00041
< _____ 1

Apr-13

Sampled
Annually

Ssnpled
Annually

am,0035
0.039
0.020

<___ 1

0.084 
0 23 
0.45 
0.072

< 0.00059
< 0.00067
< 000067
< 0.00040

< 000060 
< 0.00068 
< 0 00068 
< 0 00040

< 000059
0 00093 Jb

< 000067
< 000039

< 0.00064
< 0.00072
< 0.00072
< 0.00043

< 0.00058
< 0.00066 
< 0.00066 
< 0.00039

0016 
0.0170 

< 0.00067 
0.015

< 0.00059 
0.00150 Jb

< 0.00067
< 0.00039

.0.025 
0040 
0044
0.021

<_____ I

0.097 
0 25 - 
044

____ 0081

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Annually

Nov-13

0.30 
0.0 SO J

< 0.0025
< 0.0028 
< 0.0028 
< 0.00200 
< 1

0.017
0.037
0030
0.014

< 1

0.07S 
■0125 
0.40 
0.057

< 00025
< 00028 
< 0.00280 
< 0.00170

< 0.0025
< 0.0028 
< 0.0028 
< 0 00170

< 0.0025
< 0.0028
< 0.0028 
<__0.0017

< 00025
< 00029
< 00029
< 0 0017

< 0.0025
< 0.0028
< 00028 
< 0.0017

0013 
0.028 

< 0.0028 
0.0015

< 0.0025
< 0.0028
< 00028 
< 0.0017

Api^l4

Sampled
Annually

Sampled
Annually

0.020
0.036
0.036
0.017

< 0.5

0.062 
0 16 
028 
O.OS

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Annually

Sampled
Annnally

Sampled
Annually

Sampled
Annually

Oct-14

0.016 
0056 
0.16 

0.0048 J

0007 J
...J

0.05
0.0069 J 

< 0.5

0.017
0.036
0.029
0.014

0.5

0.072
0.17
028
0.06
NA

< 0.0025
< 0.0028 
< 00028 
< 0.0016

< 00025
< 0.0028
< 0 0028 
< 0 0017

< 0.0025
< 0.0028
< 00028 
< 0.0017

< 0.0048
< 0.0054
< 0.0054
< 0.0032

< 0.0025
< 0.0028 
< 0 0028 
< 0.0016

0.005 J 
0.016

< 0.0028 
0.006 J

< 0.0025
< 0.0028
< 0,0028 
< 0.0017

MawlS

Sampled
Anraially

Sampled
Annually

0.019
0.035
0.032
0,017

< 0.5

D - Percent dtlTerence of matrix spike duplicate exceeded criteria, 
i - Surrogate recovery below the lower limit.
J - Estimated Value
M - Matrix effect was presort
m - Matrix spike recovery below esablisiKd criteria.
< - Analyte was not detected above reportiirg limit indicated 
Yellow shading indicates exceedance of performance standards.
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0,068 
0 14 
0.23 
0.056

Sampled
Annually

Sampled
Aimually

Sampled
Annually

Sampled
Annually

Sampled
Aimually

Sampled
Anmally

Sampled
Aimually

6/22/2017



Tables
L«(wer Portion of the Upper Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

(

(

RT-TW-I2DD Sfeia
alpha-BHC (ug/L) 
beU-BHC (ugA) 
delta-BHC (ug/L) 
aanna-BHC

0.02
0.10
70.0
0.20

0.014
0043
Oil

0.0038 JP

Sampled
Annually

0.012
0.047
0.087

00039 JP

Sampled
Annually

RT-TW-17DD
alpha-BHC (ug/L) 
beta-BHC (i«/L) 
dclta-BHC(ugA) 
gamma-BHC (ug/L) 
TCE tunA.)

0.02
0 to
70.0
0.20
NA

0.011

0.076
0.011

< 0.5

Sampled
Annually

< 0.0025
0031

< 0.0028 
< 0.0016
< 0.5

Sampled
Annually

HT-TW-UDD
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
ganana-BHC (ug/L) 
TCE(u*/L)

0.02
0.10
70.0
0.20
NA

0.016
0.035
0.026
0.014

< 0.5

0.013
0036
0018
0.013

< 0.5

0.012
0.037
0015
0.010

< 0.5

0.005 JP 
0.023

0.0071 JP 
0.006 JP 

< 0.5RT-TW-19DD
alpha-BHC (i«A) 
beta-BHC (ugA) 
delta-BHC (ug/L) 
gamma-BHC (lui/L)

0.02
0.10
70.0
020

110563
0.15
031
0.048

0095
0 15
0.24

0.081

0.11
.... 0 25

0.39
0.080

0.076
..JOI ...;

0.34
0.062

RT-TW-20DD NA NA
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ug/L) 
gamma-BHC tua/L)

002
0 10 
70.0
0.20

< 0.003
< 0.0035
< 0.0035
< 0.0020

Sampled
Annually

< 0.0025
< 00028 
< 00028 
< 0.0016

Sampled
Annually

RT-TW-21DD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC luK/t.)

0.02
0.10
70.0
0.20

< 0.0025
< 0.0028 
< 0.0028
< 0.0017

Sampled
Aimually

00038 JP 
< 0.0060 
< 0.0028 
< 0.0016

Sampled
Annually

RT-TW-2JDD
alpha-BHC (i«A) 
beta-BHC (i^) 
delta-BHC (i«A) 
gamma-BHC (ugA)

0.02
0.10
70.0
0.20

< 0 0026
< 00029
< 0.0029
< 0.0017

Sampled
Aimually

< 0.0024
< 00040 V
< 00027
< 0 0016

Sampled
Annually

HT-TW-23DD
alpha-BHC (ugA) 
beta-BHC (i^) 
delta-BHC (ugA) 
gamma-BHC (UgA)

0.02
0.10
70.0
020

< 00025
< 0.0028 
< 0.0028 
< 0.0017

Sampled
Annually

< 00025
< 0 0040 V
< 00028 
< 0 0016

Sampled
Annually

RT-TW-ISDD
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (uaA.)

0,02
0 10 
70.0 
0.20

< 0.0025
< 0.0028 
< 0.0028 
< 0.0016

Sampled
Annually

< 00024
< 0 0070 V
< 0.0028
< 0,0016

Sampled
Annually

RT-TW-26DD
alpha-BHC (i*A) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC Uat'U

002
0.10
70.0
0.20

00092
0.015 

< 0.0028
0.0086

Sangried
Annually

< 00024
< 0004 V
< 0.0028 
< 0.0016

Sampled
Annually

RT-TW-nDD
alpha-BHC (ugA) 
beta-BHC (i^) 
delta-BHC (UgA)

002
0.10
70.0
0.20

< 0.0024
< 0.0027
< 0.0027
< 0.0016

Sampled 
Annul] ly

0 0063 J 
< 0.0028 
< 0 0028
< 0 0016

Sampled
Annually

D - Percent difference of matrix spike duplicate exceeded criteria 
i - Surrogate recovery below the lower limit.
J - Estimated Value
M - Matrix effect was present
m - Matrix spike recovery below esablished criteria.
< - Analyte was not detected above reporting limit indicated. 
Yellow shading indicates exceedance of performance standards.
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Table 4
Lower Black Creek Aquifer Concentratioiu 

Route 211 Area, APDS, Aberdeen NC

(

RT-TW-13L
alpha-BHC(ug/L) 
be(a-BHC(ug/L) 
ddta-BHC (ug/L) 
gamma-BHC (ug/L)

mr-Tw-i7L
cIpha-BHC (ug/L) 
beta-BHC (ug«.) 
delta-BHC (ug/L) 
gamma,BHC (ug/L) 
TCE(ug/I)

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ugA) 
gamma-BHC (ug/L) 
TCE(ub/L)

RT-TW-19Lr
alpha-BHC (ugrt.) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
Bamma-BHC (ug/U

RT-TW-20L
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
deha-BHC (ug/L) 
gamma-BHC (ug/L)

RT-TW-21L
alpha-BHC (ugO.) 
beta-BHC (ug/L) 
delta-BHC (ugrt.) 
gamma-BHC (ug/L)

alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

RT-TW-25L
Ipha-BHC (ug^,) 

betaBHC (ug/L) 
delta-BHC (ugrt-) 
gamma-BHC (ug/Ll

RT-TW-28L
alpha-BHC (ug/L) 
beta-BHC (ugrt.) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

HT-TW-29L
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

RT-TW-30L
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ug/Ll

Pcrf
Stdi
0.02
0.10
70.0
0.20

0.02
0.10
70.0
0.20
NA

0.02
0.10
70.0
0.20
NA

0.02
0.10
70.0
020

0.02
0.10
70.0
0.20

002
0.10
70.0
0.20

0.02
0.10
70.0
0.20

002
0.10
70.0
0.20

0.02 
0 10 
70.0 
0.20

0.02
0.10
70.0
0.20

0.02
0.10
70.0
0.20

19M

0.0013 
0.0014 
0.002 

0 0011

0.0012 h 
0.0012 h 
0.0018 h 
0 001 h 
NA

0.21 
0 045 
0.14 
0.16 
NA

0.134
0.026
0.057
0.126

0 008 
0.001 
0.002 
0.010

0.021
0.009
0.001
0.024

0.0014
0.0001
0.0017
00001

Not yet 
installed

Not yet 
installed

Not yet 
installed

Not yet 
installed

Sq>-97

< 001
< 0.01
< 0.01
< 0.01

< 0.01 Ji
< O.OI Ji
< 0.01 Ji
< 0.01 Ji

NA

a28S 
0.055 
0 137

NA

0.I9S 
0.046 
0095 
0.185

0.01 
0011 
0 027

0.041-.
0.014
0.01
0.052

0.01 
0.01 

< 0.01
< 001

Jul-00

< 0.00097
< 0.00097
< 0.001 
< 0.00097

< 0.001 
< 0.001 
< 0.001 
< 0.001 

NA

0 211 
0.062 
0.132 
0.187 
NA

0.109 
0.038 
0 059 
0.118

Iks O OS67 
00133 
0 0237 
0 0512

JaMH

< 0.0095
< 00095
< 0.0095
< 00095

0.0019 
0.0019

< 0.0055
< 00019 

1

m

_0284
0.0783
0.207

NotMIl

< 0.0019
< 0.0019
< 00056
< 00019

< 0.0020 
< 0.0020
< 0.0057
< 0.0020 
< 1

0 139 
0.0503 
00755 
0.148

00692
0.0210
00319
0.0613

0107
0.0254
0.0118
0.105

Not yet installed

Not yet installed

Not yet installed

Not yet installed

< 0.001
< 0.001
< 0.001
< 0.001

Not yet installed

Not yet installed

Not yet installed

Not yet installed

0.0265 
0.0117 
0.110

< 0.0095
< 0.0095
< 0.0095 

0.0095

0.244____ I 0 257^
0.0558 0.068
0102 0.095

0.0097 
00149 

< 0.0097 
0.0117

0.0097
< 0.0097
< 0.0097
< 0.0097

0.0098 
< 0.0098 

0.0098 
0.0098

0.0740

<1

oil _ 
0.0370 
0.0527 
0.120

00680 
0.0160 
0 0276 
00595

0109
0.0290
0.0163
0.102

0.0019 
0.0019 

< 0.0056 
0.0019

0.0027 J 
0 0120 

< 0.0055 
0.0085 J

0.0019 
0.0036 J 

< 0.0055 
0.0042 J

0.0053 J 
0.0062 J 

< 0.0056 
0.0046 J

Feb4l2

< 0.00097
< 0.00097
< 0.00097
< 000097

< 0.00097
< 0.00097 

0.00141 J
< 0 00097
< 1

0.066 
0.14 
0.2

< 1

o.u ,0.039
0.054
0.11

0.058
0013
0023

0.0501

0.023
0.0185
0.0819

< 0.00095 
000095 
0.00094 
0.00095

._.0^, 
0.053 
0.101 
o.2ir‘

0.0023 J 
0012 

< 0 00096 
0.0101

0.0028 J 
0.0047 J 
0.0029 
0.0057

0.0065 
0.0049 

< 0.00096 
0.0052
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Table 4
Lower Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

Pert. Mav-02 Auc-02 Nov-OZ Feb4» May-03 Auc4B
RT-TW-13L Stdi

»lplia-BHC(uga,) 0.02 < 0.00051 < 0.0004 < 0.00041 < 0.00041 < 00004 < 0.00038
beta-BHC (ug/L) 0.10 < 0 00062 < 0 00063 < 0.00064 < 0.00064 < 0.00063 < 0.0023
delt»-BHC (ug«.) 70.0 0.00042 J 0.0015 J < 0 00039 < 0.00039 < 0.00038 < 0.00058
gamina-BHC (ua/L) 0.20 < 0 00045 < 0.00046 < 0.00046 < 0.00046 < 0.00046 < 000038RT-TW-17L
slpha-BHC(ugA) 0.02 < 0.0004 < 0.0004 < 0.0004 < 0.00041 < 0.0004 < 0.00039bels-BHC(ugA) 0.10 < 0.00062 < 0 00064 < 0 00063 < 0.00065 0.00066 ; < 0.0023
delu-BHC (ug/L) 70.0 < 0.00038 0.00082 J < 0.00038 < 0.00039 < 0.00038 < 0 00059
gvnma-BHC (ug/L) 0.20 < 0.00045 < 0.00046 < 0.00046 < 000047 < 0 00046 < 0 00039TCE(ugA) NA < 1 < 1 < 1 < 1 < 1 < 1RT-TW-lgL
alpha-BHC(ugA) 0.02 . - 0 24. .4JJ............ __ Q.ia_ . lit inaiM -023-.

beta-BHC (ug/L) o.to 006 0.049 0.051 0.067 0.055 0058
delta-BHC (ug/L) 70.0 0.136 0.1 0.11 0 13 0.14 0.13
ganiina-BHC (ug^) 020 0.188 0 16 0 16 0 19 0.2 0.17
TCE(uk/L) NA < 1 < 1 < 1 < 1 < 1 < IRT-TW-19Lr
alpha-BHC (ug/L) 0.02 ...... £1083 . ,fl.lW4 . . . 0.07 «-,,.0.07„.„„,, -ti: 0.06
beta-BHC (ug/L) 0.10 0.031 0.04 0.028 0.023 0.028 J 0.026 J
deha-BHC (ug/L) 70.0 0.034 0.0422 0.032 0028 0 032 0031
gamma-BHC (ug/L) 020 0.086 0103 0.077 0.0S8 0.079 0.066

RT-TW-ML
alpha-BHC (ug/L) 0.02 0 062 0058 0.057 __ 0052 0.059 0 075
beta-BHC (ugrt.) 0 10 0.015 0.013 0.013 0.014 0.014 ’ 0.016
delta-BHC (ug/L) 70.0 0.0217 0.0218 0.023 0022 0 031 J 0 039
gamm-BHC (ug/L) 020 0.0494 0.0509 0.052 0.049 0 053 0.065

RT-TW-21L
alpha-BHC (ug/L) 0.02 ■ - " r o.m ^ 0.(5*» IT 0.093 0.11
beta-BHC (ugA) O.IO 0028 MmD1 0.031 0.021 0.024 0.025 0023
delta-BHC (ug/L) 700 0.014 MmD1 0.0123 0.013 0.014 0.015 0.016
gamma-BHC (ug/L) 020 1 0.099 MmD 0.0945 1 0.085 0 096 0.09 0.1

RT-TW-22L
alpha-BHC (ugA) 002 < 0 00096 < 00004 < 0.00041 < 0,00041 < 0.0004 < 0.00039
beta-BHC (ug/L) 0.10 < 0.00062 < 0 00063 < 0.00064 < 0.00065 0 00099 J < 0.0023
delta-BHC (ug/L) 700 < 0.00038 < 0 00038 < 0.00039 < 0.00039 < 0.00038 < 0.00059
gamma-BHC (ug/L) 0.20 0.00074 J < 0.00046 < 0.00047 < 0.00047 < 0.00046 < 0.00039RT-TW-2SL 1 i
alpha-BHC (ugA.) 0.02 pBSHHBKRI
betaBHC (ug/I.) 0.10 0 056 0 043 0.047 0 053 0.046 0.042
delta-BHC (ug/L) 70.0 0.091 0.059 0.069 0.077 0.067 J 0.067
gamma-BHC (ug/L) 0.20 0204 0.141 0.17 ---- ^ J, 0.18 0.17

RT-TW-28L
alpha-BHC (ugA) 0.02 0.0044 0.0032 0.0037 0.0035 0 0033 0 0036
beta-BHC (ugA) 0.10 0.011 MmD 0.0087 0.01 0.013 0.011 0.011
delu-BHC (ugA) 70.0 < 0.00039 Mml4< 0 00038 < 0.0004 0.0005 J < 0.00038 < 0.00059
gamma-BHC (ugA) 0.20 0.0104 MmD 0.0075 0.01 0.011 0.0099 0.01

RT-TW-29L
alpha-BHC (ugA) 0.02 0.004 0.0037 0.0045 00039 0 0059 0 0059
beU-BHC (UgA) 0.10 0.0042 MmO < 0 00064 0.0044 0.005 0 0058 0.0052 J
deha-BHC (ugA) 70.0 < 0.00039 MmO < 0.00039 < 0.00039 0 0004 J < 0.00038 < 0.000590.20 1 0.0072 MmO 0.007 0.0086 0 0078 O.OII 0.01

RT-TW-38L i

alpha-BHC (ug/I.) 0.02 0 0053 00058 0 0088 0 0084 0.01 O.OII
bete-BHC (ugA) 0.10 0.005 0005 0,0059 0,0068 0.0083 0.0078
delu-BHC (UgA) 70.0 < 0.00038 0.0033 0.00074 J 00012 J < 0 00038 0.0011 J
gamma-BHC (ugA) 0.20 0.0057 0.0044 0.0065 0.0061 0.0072 0.0079
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c
Table 4

Lower Black Creek Aquifer Concentrations 
Route 211 Area, APDS, Aberdeen NC

(

(

BT-TW-I3L Stda
*lphe-BHC (ug/L) 
bcta-BHC (ug/L) 
dclUb-BHC (ug/L) 
gamma-BHC (u«/L)

0.02
0 10
70.0
0.20

< 0 00039
< 0.0023
< 0.00074 J
< 0 00039

< 0.0004
< 0.0024
< 0.0008
< 0.0004

< 0.00068
< 0.0023
< 0.00074
< 0.00039

Sampled
Annually

< 0.00039
< 0.0023
< 0.00074 •
< 0.00039

Sampled
Annually

BT-TW-17L
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delt»-BHC(ug/L) 
gamma-BHC (ug/L) 
TCE(ui!/L)

0.02
0.10
70.0
0.20
NA

< 0 00039
< 0.0023 

0.00068 I
< 0.00039
< 1

< 0 00038
< 0.0023
< 0.00056
< 0.00038
< 1

< 0 00067
< 0.0023 

0.00087 J
< 0.00038
< 1

Sampled
Annually

< 0.00038
< 0.0023
< 0.00073
< 0 00038
< 1

Sampled
Annually

RT-TW-18L
alpha-BHC (ug/L) 
betarBHC (ug/L) 
delta-BHC(ug/L) 
gamma-BHC (ug/L) 
TCE (us/L)

002
0.10
70.0
0.20
NA

0.14
0.042
0.09
0.12

< 1

0.05
0.0%
0 IS

< 1

r.. =i0(hi ■
0.054 J 
0.096
0.14 

< 1

Sampled
Annually

0.14
0044
0.090
O.II

< 1

Sampled
Annually

alpha-BHC (ugA.) 
bcta-BHC (ugA) 
della-BHC(ugA) 
gamma-BHC (ugA)

RT-TW-20L

0.02
0.10
70.0
0.20

0.017
0.072

0.034
0.036
009

0.03
0.032
0.074

Sampled
Annually

' 0.071 ;
0.037 J 
0.032
0.079

Sampled
Annually

al^a-BHC(ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0.02
0.10
70.0
0.20

„ 911....... .
0.031
0.039

O.t

0.031 J
0.068
0 12

0.026
0 045
0.083

0.028
0.062
Oil

U:.i0-14
0.031 J 
0.063
0.11

•ear- ■
0.033 J 
0.063
0.11RT-TW-IIL

alpha-BHC (ugA) 
beta-BHC (UgA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0.02
0.10
70.0
0.20

0.12
< 0.012

0 029
0.11

0.13
0.034
0.029
0.12

0 092^.™..
0.023
0.016
0.088

Sampled
Annually

...™ „0.13
0.029 J 
0.018
0.12

Sampled
Annually

HT-TW-ML
alpha-BHC (UgA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0.02
0 10 
70.0
020

< 0.00039
< 0.0023
< 0.00058
< 0.00039

< 000038
< 0.0023
< 0 00057
< 0 00038

< 0.00069
< 0.0024
< 0.00074
< 0.00039

Sampled
Annually

< 0.00039
< 0.0023
< 0.00073
< 0 00039

Sampled
Annually

RT-TW-25L
alpha-BHC (ugA) 
bctaBHC(ugA) 
delta-BHC (ugA) 
gamma-BHC (ug/L) 

RT-TW-28L

0.02
0 10
700
0.20

0.039 J
0.033
0.13

0.04
0055
0.16

/ ait : 1
0 031
0 038
0.095

0.14
0.037
0.041
0.12

0.13
0035 J
0 036
0.11

016
0.046
0.046
0 14

alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0.02
0.10
70.0
0.20

00026
0.0099 

0.00067 J 
0.0081

0 0028
0012 

< 0.00057
0.01

00032
001

< 0.00072 
0.0089

Sampled
Annually

0.0044
0013 

< 0.00072
0.011

Sampled
Annually

RT-TW-29L
alpha-BHC (UgA) 
beta-BHC (UgA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0.02
0.10
70.0
0.20

0.005
0.0043 J 
0.00063 1
0.0096

0.004
00061 J 
0.0013 J 
0.0081

< 0.00068
0 0025 J 

< 0.00074 
0.0024

Sampled
Annually

000093 J
0 0030 J 

< 0.00073 
00028

Sampled
Annually

RT-TW-3M,
a!i*a-BHC (ugA) 
beta-BHC (UgA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0.02
0.10
70.0
0.20

0.014
0013
0.004

0.0097

0.016
0 0085
0.0014 J 
0.011

__ .P02t„_
0.016
0.0023
0.014

_0.02l_
0.018
0.0034
0.013

0.018
0.016

0.0015 J 
0.011

0.011
0.013
0.0014 J 
0.0075
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Tabk4
Lower Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

('

Pert. Scp-06 Apr-07 Oet-07 Apr-08 Oct-08 Apr-09
RT-TW-13L Stda

alph>-BHC (ug/L) 0.02 < 0.00052 < 0.00053 < 0 00051bet»-BHC(ugA.) 0 10 < O.OOIS Sampled < 0.00078 Sampled < 0.00072 Sampled
delta-BHC (ug/L) 70.0 < 0.0015 Annually < 0.00058 Annually 0.00073 J Annually
ganmu-BHC (ug/L) 0.20 < 0.0003t < 0.00039 < 0.00087RT-TW-17L
alpha-BHC(ug/L) 0.02 < 0.00052 < 0.00053 < 0.00053beta«HC(ugA) O.IO < 0.0015 Sampled < 00078 Sampled < 0.00074 Sampled
ddta-BHC (ug/L) 70.0 < 0.0015 Annually < 0.00059 Annually < 0.00058 Annually
gaimna-BHC (ug/L) 0.20 < 0.00039 < 0.00039 < 0.00090TCE(ugA) NA < 1 < 1 < 1RT-TW-18L
ilpha-BHC(ugA) 0.02 r~TiFZIi
beta-BHC(ugA) 0.10 0 048 Sampled 0.043 J Sampled 0.046 Sampled
deltu-BHC (ug/L) 70.0 0.093 Annually 0.085 1 Annually 0.10 Annually
gamma-BHC (ug/L) 0.20 0.10 0.091 I 0 10TCE(us/L) NA < 1 < 1 < 1RT-TW-19Lr
alph»-BHC(ugrt.) 002 0.053 SPIRES
beta-BHC (ugrt.) 0.10 0.033 Sampled 0.038 Sampled 0.029 Sampled
delU-BHC (ug/L) 70.0 0.027 Annually 0.029 Annually 0.020 Annually
gunma-BHC (ug/L) 0.20 0 059 0.062 0.050

RT-TW-20L
alpha-BHC (ug/L) 002 0 ir 0.16 01$ 3 0 095 0.16 .0 13
beta-BHC (ug/L) 0.10 0.039 J 0.036 0.038 J 0.033 0.040 0.032
delta-BHC (ug/L) 70.0 0.084 0.083 0 083 J 0.034 0 094 0,072
gamma-BHC (ug/L) 0.20 0 13 0 14 0 13 ■ J 0.077 0 14 0.11

RT-TW-21L 1alpha-BHC (Ug/L) 0.02 «I2 i 0.11 1
beta-BHC (ug/L) 0.10 0.026 Sampled 0.033 Sampled 0.031 Sampled
delta-BHC (ug/L) 70.0 0.016 J Annually 0.024 Annually 0.017 Annually
gamma-BHC (ug/L) 0.20 0.11 0.11 0.10

RT-TW-22L
alpha-BHC (ug/L) 0.02 < 0 00055 < 0.00054 < 0.00051
beta-BHC (ug/L) 0.10 < 0.0016 Sampled < 0.00079 Sampled < 0.00072 Sampled
delta-BHC (ugA.) 70.0 < 0.0016 Aimiuily < 0.00060 Ammally < 0.00057 Annually
gamma-BHC (ug/L) 0.20 < 0.00041 < 0.00040 < 0.00088RT-TW-25L
alpha-BHC (ugA.) 0.02 0.011
b^BHC (ug/L) 0.10 0032 J 0.025 0.046 0.038 J 0038 0.036
deha-BHC (ug/L) 70.0 0 034 0.032 0.048 0 080 J 0.037 0.032
gamma-BHC (ug/L) 020 0097 0.072 0.11 0.10 1 0.093 0.074

RT-TW-2JL
alpha-BHC (ugA,) 0.02 0.0038 0.0032 0.0020
beta-BHC (ugA.) 0.10 0.011 Sampled 0.011 Sampled 0.015 Sampled
delta-BHC (ugA-) 70.0 < 0.0015 Annually 0.0017 J Annually < 0.00058 Annually
gamma-BHC (ugL) 0.20 0.011 0.0085 0.0091

RT-TW-29L
alpha-BHC (ugA-) 002 0 0025 0.0025 0.0028
beta-BHC (ugA-) 0.10 0 0041 J Sampled 0.0036 3 Sampled 0.0035 Sampled
delta-BHC (ugA-) 70.0 < 0.0015 Annually 0.0018 J Annually < 0.00058 Annually
gamma-BHC (ug/L) 0.20 0.0055 0.0038 0.0057

RT-TW-30L
alpha-BHC (ugA-) 0.02 0.0071 0.0075 0.0071 00087 00091 00073
beta-BHC (ugA-) 0.10 0.0087 0.0092 0.010 . 0.0099 0012 0.0086
delta-BHC (ug/L) 70.0 < 0.0015 0 0050 < 0.00060 0.0019 J < 0.00061 < 0.0006
gamma-BHC (ug/Ll 0.20 0.0052 0.0058 0.0054 0.0065 0.0069 0.0054

Table 4 LBC Historical Data Page4of7 7/10/2017



(

(

Table 4
Lower Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

RT-TW-13L Stda inay-i4

alpha-BHC (ug/L) 
beta-BHC(ogA) 
delta-BHC (ugA) 
gamma-BHC (ug/L) 

RT-TW-17L

0.02
0.10
700
0.20

< 0.00052
< 0.00073
< 0.0018 
< 0.00088

Sampled
Annually

< 0.00057
< 0.00055
< 0.00055
< 0.00038

Sampled
Annually

< 0.00059
< 0.00057
< 0.00057
< 0.00039

Sampled
Annually

alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
ganuna-BHC (ugA) 
TCE(ugil-)

0.02
010
70.0
0.20
NA

< 0.000S2
< 0.00073
< 0.0042
< 0.00088 
< 1

Sampled
Annually

< 0.00058
< 0.00056
< 000056
< 0.00039
< 1

Sampled
Annually

< 0.00059
< 0.00057
< 0.00057
< 0.00039
< 1

Sampled
Annually

RT-TW-UL
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
ganuna-BHC (ugA) 
TCE (urA)

0.02
0.10
70.0
0,20
NA

0.027
0,067
0.078 

< 1

Sampled
Annually

0086 ' ' 
0.041
0.074
0.075 

< 1

Sampled
Annually

0.071 ,
0.034
0.069
0.062 

< 1

Sampled
Annually

RT-TW-19Lr

0.020
0.053

alpha-BHC (UgA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gvnnuHBHC (ue/L)

0.02
0.10
70.0
0.20

Sampled
Annually

.... 0.030
0.018
0.048

Sampled
Annually

0.029 "
0.029
0 013
0.037

Sampled
Annually

RT-TW-20L

mmm0.023
9.046
0.07

alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0,02
O.IO
70.0
0.20

QJI.-
0.030
0.074
0.097

...
0.024 J
0 068
0.11

0.027
0.060
0.10

0.025
0.058
0.097

0.018
0.032
0.055RT-TW-21L

alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (ukA)

002
0.10
70.0
0.20

oil t
0.028
0.014
0 093

Sampled
Annually

- O H ..™.i
0,030
0.015
0.099

Sampled
Annually

0.023
0.0099
0.076

Sampled
Annually

RT-TW-MI.
alpha-BHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (usA)

0.02
0.10
70.0
0.20

< 0.00052
< 0 00073
< 0.0019
< 0 00088

Sampled
Annually

< 0 00058
< 0.00056
< 000056
< 0.00038

Sampled
Annually

< 0.00058
0.001 J

< 0.00056
< 0.00039

Sampled
Annually

RT-TW-2SL
alpha-BHC (UgA) 
beta-BHC (ugA) 
delta-BHC (UgA) 
gamma-BHC (ugA)

0.02 
0 10
70.0
020

on6.032
0.039
0.089

.0 026
0.034
0.083

.. ^
0.033
0.031
0.075

O.M9
0035
0.023
0.075

0.085
0 027
0.023
0.066

0074 '
0.027
0.018
0.057RT-TW-28L

alphaBHC (ugA) 
beta-BHC (ugA) 
delta-BHC (ugA) 
gamma-BHC (ugA)

0.02
0.10
70.0
0.20

000060 J 
0.0082 

0.00058 J 
0.0061

Sampled
Annually

< 0.00057
0.0 IS

< 0.00055 
0.0061

Sampled
Annually

< 0.00061
0.013 

< 0.00059 
0.0047

Sampled
Annually

RT-TW-29L
alpha-BHC (UgA) 
beta-BHC (UgA) 
delta-BHC (ugA) 
gamma-BHC (ug/I.)

RT-TW-30L

002
0.10
70.0
0.20

0.0045 
0.0056 

< 0 0018 
0.0078

Sampled
Annually

0 0046 
0.0056 

< 0.00056 
0.0082

Sampled
Annually

0.0048
0.0057 

< 0.00055
0.0078

Sampled
Annually

alpha-BHC (UgA) 
beta-BHC (ugA) 
delta-BHC (ug/L) 
gamma-BHC (ugAl

0.02
0.10
70.0
0.20

0.0077
0.0 to

< 0.00058 
0.0055

0.0092
0.0099
0 0010 J 
0.0066

0.012
0.015

0 00082 J 
0.0077

0.012
0.015 

< 0.00057
00078

0.011
0.013

< 0.00060 
0.0064

0.0098
0019 

< 0.00067 
0.0062
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Tabic 4
Lower Black Creek Aquifer Concentrations 

Route 211 Area, APDS, Aberdeen NC

Perf. Oct-12 Apr-13 Nnv-13 Apr-14 Oct-14 Mav-IS
RT-TW-IJL Stda

alpha-BHC (ugA) 
beU-BHC(ugA-) 
delta-BHC (ugd.)

0 02
0 10 
70.0 
0.20

<

<
<

0.00057
0.00091
0 00065
0 00038

Jb Sampled
Annually

<
<
<
<

0.0025
00029
0.0029
0.0017

Sampled
Annually

<
<
<
<

0.0025
00028
0.0028
0.0017

Sampled
Annually

BT-TW-17L
aipha-BHC(ugA) 0.02 < 0.00058 < 00025 < 0.0026
beta-BHC (ug/L) 0.10 00014 Jb Sampled < 0 0028 Sampled < 0.0029 Sampled
delta-BHC (ugO.) 70.0 < 0.00065 Annually < 0 0028 Annually < 0.0029 Annually
gamma-BHC (ug/L) 0.20 < 0.00038 < 0.0016 < 0.0017
TCE(ug/t.) NA < 1 < 1 < 0.5

RT-TW-18L
alpha-BHC (ug/L) 0.02 LJ.P6I
beta-BHC (ug/L) 0.10 0 028 Sampled 0.031 .Sampled 0.031 Sampled
deha-BHC (ugO-) 700 0,051 Annually 0047 Annually 0.054 Annually
gamma-BHC (ug/L) 0.20 0.055 0.054 0055
TCE(ugA) NA < 1 < 1 < 0.5

HT-TW-19Lr
alpha-BHC (ug/L). 002 0 013 0.01 0.012
beta-BHC (ugA) O.IO 0.012 b Sampled 0.014 Sampled 0.015 Sampled
delta-BHC (ug/L) 700 0.004 Annually 0.004 J Annually 0003 J Annually
gamma-BHC (ug/L) 020 0.016 0.015 0018

RT-TW-20L
alpha-BHC (ugA) 0.02 0.067 0069 0072 0056 0 078 0^...-i
beta-BHC (ugA) 0 10 0.018 0018 0 021 0.011 0,023 0.024
delta-BHC (ugA) 700 0.029 0030 0.030 0.024 0.040 0.048
gamma-BHC (ugA) 0.20 0.060 0.062 0.059 0 048 0 069 0.080

RT-TW-21L NA
alpha-BHC (ugA) 0.02 6t; rw Of 0 087
beU-BHC (UgA) 0.10 0.026 Sampled 0.033 Sampled 0027 Sampled
delta-BHC (ugA) 700 0.010 Annually 0.012 Annually 0.010 Annually
gamma-BHC (ug'I.) 020 0.078 0.092 0 080HT-TW-22L
alpha-BHC (UgA) 0.02 < 0.00059 < 00025 < 0.0025
betaBHC (ugA) 0.10 < 0.00066 Sampled < 0.0029 Sampled < 0.0029 Sampled
delta-BHC (ugA) 70.0 < 0.00066 Annually < 00029 Annually < 0.0029 Annually
gamma-BHC (ugA) 0.20 < 0.00039 < 0 0017 < 0.0017

RT-TW-2SL
alpha-BHC(ugA) 
bela-BHC(ugA) 
defta-BHC (ugA) 
gunma-BHC (ug/L)

0.02 
0 to
70.0
0.20

0.028 0.030
0.022 0.020
0.063 0.064

RT-TW-28L

0.034 
0 021 
0066

0026 
0.021 
0.052

0.028 
0 019 
0.050

0.028
0.022
0.054

alpha-BHC(ug/L) 
beU-BHC (ug/L) 
deltihBHC (ug/L) 
gamma-BHC (un/L)

002
0.10
70.0
0.20

0.00058
0012

0.00066
0.0036

Sampled
Annually

0.0026
0.015
0.0029
0.0048

Sampled
Annually

0.0024
0.0078
0.0028
0.0018

Sampled
Annually

RT-TW-291
alpha-BHC (ug/L) 
beta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC (ujt'L)

002 
0 10 
700 
0.20

0 0067 
0.0070 
0.00065 
0.0110

Sampled
Annually

0.0083
0.0085
0.0028
0.0110

Sampled
Annually

0.0049
0.0075
0.0028
0.0085

Sampled
Annually

RT-TW-30L
alpha-BHC (ugA.) 
beta-BHC (ugA) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
700
0.20

0.011
0.014

0.00076
0.0070

0.011 
0 016

< 0.00300 
0.0071 J

0.016
0.020
00028
00089

0.014
0.021

< 00028 
0.0092

0015
0.019
0.0029
0.0084

0 020 
0.021 

< 0.0027 
0.0085 P

D - Percent difference of matrix spike duplicate exceeded criteria.
i - Surrogate recovery below the lower limit
J - Estimated Value
M - Matrix effect was present
m - Matrix spike recoveiy below esablished criteria
< - Analyte was not detemd above reporting limit indicated
Yellow shading indicates exceedance of perfotraance standards.
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I
Table 4

Lower Black Creek Aquifer Concentrations 
Route 211 Area, APDS, Aberdeen NC

RT-TW-13L Stds LVUVwf O Apr.17

alpha-BHC (ug/L) 
beta-BHC(ugrt.) 
dclla-BHC(u*/L) 
gamma-BHC (ue/L)

0.02
0.10
70.0
0.20

< 0.0024
< 0.0027
< 0.0027
< 00016

Sampled
Annually

< 0.0024
< 0.0028 
< 0.0028 
< 0.0016

Sampled Annually
RT-TW-17L

alpha-BHC (ug/L) 
bcta-BHC (ug/L) 
detta-BHC(ug/L) 
gamma-BHC (ug/L) 
TCEfug/L)

0.02
0.10
70.0
020
NA

< 0.0024
< 0.0028 
< 00028 
< 0 0016
< 0.5

Sampled
Annually

< 0.0025 
0.0068 JF

< 0.0028
< 0.0017
< 05

Sampled Annually

RT-TW-18L
alpha-BHC (ug/L) 
bcta-BHC (ug/L) 
delta-BHC(ugA) 
gamma-BHC (ug/L) 
TCE(ug/L)

002
0.10
70.0
0.20
NA

ftOSO
0.025
0.037
0 027

< 0.5

Sampled
Annually

0033
< 0.030 V

0.032
0.027

< 05

Sampled Annually

RT-TW-19Lr
alpha-BHC (ug/L) 
bcta-BHC (Ug/L) 
dclta-BHC(ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
020

0.012
0.018
0 004 JP 
0.016

Sampled
Annually

< 0.0025 
0.0059 J

< 0.0028 
00059 J

Sampled Annually
RT-TW-ZOL

alpha-BHC (ugit) 
bcta-BHC (ugA) 
delta-BHC (ugrt,) 
gamma-BHC (ug/L)

0.02
0.10
70,0
020

0.029
0.047
0.077

.0.035
0 056
0.094

0.038
0.067
0.110

0077 7|
0.023
0.042
0.070RT-TW-2IL NA NA

alpha-BHC (ug/L) 
betarBHC(ugA,) 
delta-BHC (ugflL) 
gamma-BHC (ug/t.)

0.02
O.IO
70.0
0.20

0 087
0.031
0.012
0.08

Sampled
Annually

0.09 ... 
0.039
0.010
0.075

Sampled Annually
RT-TW-22L

alpha-BHC (ug/L) 
bcta-BHC (ugA.) 
delta-BHC (ug/L) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

< 0.0024
< 0.0027
< 0.0027
< 0 0016

Sampled
Annually

0.0066 J 
< 0.0028 
< 0.0028 
< 0 0016

Sampled Annually
RT-TW-25L

alpha-BHC (ug/L) 
bcta-BHC (ug/tj 
delta-BHC (ugrt.) 
gamma-BHC (ug/L)

0.02
0.10
70.0
0.20

0«67

0.02 P 
0.019
0 051

O.OfiS
0.030
0.020
0.047

0.071
0.013 P
0.022
0.051

0 048 \
0.015 p'
0.018
0.040RT-TW-28L

alpha-BHC (ug/L) 
bcta-BHC (ugrt,) 
delta-BHC (ugA.) 
gamma-BHC (ug/L)

002
0.10
70.0
0 20

< 0.0024
0.012

< 0.0028 
0.0022 JP

Sampled
Annually

< 0.0024
0.013

< 0.0027 
0.0022 J

Sampled Annually
RT-TW-29L

alpha-BHC (ugO.) 
bcta-BHC (ug/L) 
delta-BHC )ug/L) 
gamma-BHC (uaL)

0.02
0.10
70.0
0.20

0.0045 JP 
0 0076 J 

< 0.0027
0.0099

Sampled
Annually

0.0043 JP 
00068 J 

< 0.0028
0 0076 J

Sampled Annually
RT-TW-30L

bcta-BHC (ug/L) 
delta-BHC (ug/L) 
gamma-BHC fua/L)

002
0.10
70.0
0.20

0019
0 018 P 

< 0.003
0.011

0 011
0.017

< 0.0028 
0.0077 J

0,014
< 0010 P
< 0.0029

0.010

0.013
0.018

< 0.0028
0.0070 J

Table 4 LBC Histaricat Data

D - Percent difference of matrix spike duplicate exceeded criteria, 
i - SuiTt^ recovery below die lower limit 
J - Estimated Value 
M - Matrix effect was present 
m - Matrix spike recovery below esablished criteria.
< - Analyte was not detected above reporting limit indicated. 
Yellow shading indicates exceedance of performance standards.
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Table S
Municipal Well 13 (MUW-13) Sampling Results 

Route 211 Area, APDS, Aberdeen NC

Compound
Perf.
Std

Dale:
Location:

07/11/16 10/03/16 01AI9/17 04/03/17
B13 S13 EI3 B13 SI3 E13 BI3 S13 E13 BI3 SI3 EI3

alpha-BHC 0.02 ug/L < 0.05 < 0 05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
beta-BHC 0.1 ug/L < 0.05 < 0.05 < 0.05 0.07 < 0.05 0.12 < 005 < 0.05 < 005 < 0.05 < 0.05 < 0.05
delta-BHC 70 ug/L < 0.05 < 0.05 < 0.05 0.10 < 0.05 0.15 0.07 < 0.05 0.08 0.12 0.08 0.14
gamma-BHC 0.2 ug/L 0.049 < 0.02 0.046 0.050 < 0.02 0.05 0.05 < 0.02 0.05 0.04 0.02 0.04

Notes:
MUW-13 analytical data sampled and supplied by the Town of Aberdeen 
Sample Location Code B13 = Sample location before two carbon vessels.
Sample Location Code S13 = Sample location after both carbon vessels.
Sample Location Code El 3 = Sample location after first carbon vessel and before second carbon vessel.
< - Not detected above reporting limit indicated

NA - Not Available at time of this report. Town of Aberdeen is still waiting for analytical results. Results will be included in next report.

Table 5 MUW-13 6/22/2017



Table 6
Groundwater Treatment System Analytical Results 

Route 211 Area of the APDS, Aberdeen NC

Compound 1/16/98 1/27/98 1 2/5/98 1 3/3/98 1 6/23/98 10/27/98 1 1/15/99 1 4/15/99 8/12/99
Influent

alpha-BHC 1.0 0.7 1.27 7.19 < 1.0 0.303 0.163 0.185 0.101
beta-BHC 42.0 19 14.5 8.1 2.2 3.6 3.6 3.7 3.19
delta-BHC 81.0 58.3 51.6 44.9 11.0 8.1 4.8 <0.0100 3.45
gamma-BHC 2.2 1.25 1.29 5.04 0.15 < 0.096 < 0.0097 0.178 0.0970

Effluent
alpha-BHC < 0.0097 < 0.0097 < 0.0096 <0.010 < 0.0097 < 0.0096 < 0.0098 <0.010 < 0.0095
beta-BHC 0.0468 0.0150 0.163 <0.010 < 0.0097 < 0.0096 0.0125 <0.010 0.0419
delta-BHC 0.0786 0.0264 0.511 0.016 < 0.0097 < 0.0096 0.0121 <0.010 0.0331
gamma-BHC < 0.0097 < 0.0097 0.0186 <0.010 < 0.0097 < 0.0096 < 0.0098 <0.010 < 0.0095

Notes:
J = Estimated value 
Values in ug/L.

COl 1/E;/Rt211/Table 6 Treatment System Historical Data 6/22/2017



Table 6
Groundwater Treatment System Analytical Results 

Route 211 Area of the APDS, Aberdeen NC

Compound 10/20/99 2/9/00 1 8/28/00 11/13/00 1 2/13/01 5/7/01 8/22/01 11/11/01 2/19/02 1 5/14/02 1
Influent

alpha-BHC 0.534 0.431, 0.122 0.418 0.250 0.126 <0.19 < 0.096 0.094 0.120
beta-BHC 6.0 8.0 3.78 6.79 9.0 5.12 4.5 5.8 4.6 3.4
delta-BHC 20.1 13.3 2.73 19.30 8.2 8.14 4.9 6.8 4.75 5.70
gamnia-BHC 0.313 < 0.097 <0.011 < 0.095 < 0.096 0.147 <0.19 < 0.096 < 0.0048 0.118

Effluent
alpha-BHC <0.010 <0.0100 < 0.00096 < 0.0095 < 0.0096 < 0.0094 < 0.0094 < 0.00096 < 0.00096 < 0.00039
beta-BHC 0.034 <0.0100 < 0.00096 < 0.0095 < 0.0096 < 0.0094 < 0.0094 0.00372 J < 0.00096 < 0.00062
delta-BHC 0.058 <0.0100 < 0.00095 < 0.0095 < 0.0096 < 0.0094 < 0.0094 < 0.0028 < 0.00096 0.00097 J
gamma-BHC <0.010 <0.0100 < 0.00096 < 0.0095 < 0.0096 < 0.0094 < 0.0094 < 0.00096 < 0.00096 < 0.00045

Notes:
J = Estimated value 
Values in ug/L.

COl 1/E;/Rt211/Table 6 Treatment System Historical Data 6/22/2017



Table 6
Groundwater Treatment System Analytical Results 

Route 211 Area of the APDS, Aberdeen NC

Compound 8/15/02 1 11/18/02 1 2/12/03 1 5/14/03 1 11/2/2003 12/29/2003 1/22/2004 1 6/27/2004 1 3/16/2005 4/21/2006
Influent

alpha-BHC 0.029 0.099 0.130 0.76 J 0.078 J 0.015 0.029 J 0.15- 0.083 0.11
beta-BHC 1,8 3.3 4.9 5.2 1.3 0.18 0.49 3.9 J 3.4 4.7
delta-BHC 3.26 10.0 13.0 13.0 5.3 0.66 1.3 3.6 2.0 4.4
gamma-BHC 0.041 0.110 <0.19 <0.19 0.067 J <0.0019 0.017 J <0.02 0.067 0.083

Effluent
alpha-BHC N.D. N.D. <0.0004 <0.00038 <0.0004 <0.00039 <0.00043 <0.00068 <0.00067 <0.00067
beta-BHC N.D. N.D. <0.00063 <0.0023 <0.0024 <0.0024 <0.0026 <0.0023 <0.0023 <0.0023
delta-BHC 0.00058 J 0.00089 J 0,0011 J 0.0028 0.0027 <0.0018 <0.00064 0.00079 J <0.00073 0.0013 J
gamma-BHC N.D. N.D. < 0.00046 <0.00038 <0.0004 . <0.00039 0.00043 J <0.00039 <0.00038 <0.00038

Notes:
J = Estimated value 
Values in ug/L.

COl 1/E:/Rt211/Table 6 Treatment System Historical Data 6/22/2017



Table 6
Groundwater Treatment System Analytical Results 

Route 211 Area of the APDS, Aberdeen NC

Compound 5/25/2006 J 6/22/2007 6/12/08 10/30/08 1 6/25/09 12/18/09 6/30/10 12/7/10 1 6/30/11 12/27/11 6/26/12 1/10/13
Influent

alpha-BHC 0.053 0.051 0.059 0.43 0.039 0.051 0.12 0.078 < 0.044 0.046 0.061 0.041
beta-BHC 2.6 1.2 2.2 4.4 3.1 3.2 4.0 2.0 2.7 1.8 2.5 1.6
delta-BHC 1.4 2.3 2.5 15 3.2 4.2 4.2 2.8 4.6 2.9 4.9 4.1
gamma-BHC 0.033 0:0074J 0.20 0.31 0.025 0.026 J 0.10 0.026 J <0.04 0.028 J 0.073 0.033

Effluent
alpha-BHC <0.00038 <0.00051 < 0.00052 < 0.00053 < 0.00052 < 0.0026 < 0.00054 < 0.00061 <0.00061 < 0.00058 < 0.0006 < 0.00058
beta-BHC <0.0023 <0.0015 < 0.00077 < 0.00074 < 0.00073 < 0.0036 < 0.00076 0.00099 J < 0.00059 < 0.00056 0.012 < 0.00066
delta-BHC <0.00072 <0.0015 < 0.00058 0.0025 < 0.00058 0.0067 J < 0.0006 0.002 J < 0.00059 < 0.00056 0.029 < 0.00066
gamma-BHC <0.00038 <0.00038 < 0.00039 < 0.0009 < 0.00089 < 0.0044 < 0.00092 < 0.00041 <0.00041 < 0.00039 < 0.0004 < 0.00039

Notes:
J = Estimated value 
Values in ug/L.
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Table 6
Groundwater Treatment System Analytical Results 

Route 211 Area of the APDS, Aberdeen NC

Compound 6/18/13 I 12/9/13 6/18/14 1 12/16/14 6/30/15 12/30/15 8/9/16 12/15/16
Influent

alpha-BHC 0.084 0.081 0.11 0.037 0.047 0.24 0.13 0.011
beta-BHC 2.6 ■ 7.7 3.2 2.0 2.8 4.9 4.8 0.36
delta-BHC 7.9 1.1 7.1 0.99 6.0 23 4.5 0.5
gamma-BUC 0.067 0.076 <0.002 0.026 0.043 0.130 0.076 0.0086

Effluent
alpha-BHC < 0.00059 < 0.0025 <0.0025 < 0.0025 <0.0025 < 0.0025 <0.0025 <0.0024
beta-BHC 0.002 J < 0.0028 0.049 0.012 0.017 0.048 <0.0028 <0.0028
delta-BHC 0.0034 < 0.0028 0.066 0.0098 <0.014 0.030 <0.0028 <0.0028
gamma-BHC < 0.00039 <0.0017 <0.0017 <0.0017 <0.0017 <0.0016 <0.0016 <0.0016

Notes:
J = Estimated value 
Values in ug/L.
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Table 6A
Groundwater Treatment System Volume and Mass Treated 

Route 211 Area of the APDS, Aberdeen NC

Com|)ound 1998 1 1 1999 1 2000 2001 1 2002 2003 2004 1 2005 2006 2007
Influent

alpha-BHC 0.3 0.534 0.418 0.096 0.099 0.015 0.22 0.064 0.15 0.055
beta-BHC 3.6 6 6.79 5.8 3.3 0.18 3.1 3.1 3.20 2.0
delta-BHC 8.1 20.1 19.3 6.8 10.0 0.66 3.9 1.3 4.60 0.96
gamma-BHC 0.1 0.313 0.095 0.096 0.11 0.0019 0.067 0.050 0.022 0.020

Total BHC Isomers (ug/l) 12.10 26.95 26.60 12.79 13.51 0.86 7.29 4.51 7.97 3.04

Gallons Treated (gal) 2,261,132 2,263,225 1,148,845 1,208,513 659,405 2,256,725 1,990,109 1,796,018 1,534,184 1,616,768
Estimated BHC Isomer Mass 
Removed (g) 103:6 230.9 115.7 58.5 33.7 7.3 54.9 30.7 46.3 18.6

Note:

Yearly BHC isomer concentrations based upon end of year sampling result.
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Table 6A
Groundwater Treatment System Volume and Mass Treated 

Route 211 Area of the APDS, Aberdeen NC

Compound 2008 1 2009 2010 1 2011 2012 2013 1 2014 2015 2016
Influent

alpha-BHC 0.43 0.051 0.078 0.046 0.041 0.081 0.037 0.24 0.071
beta-BHC 4.4 3.2 2.0 1.8 1.60 7.7 2.0 4.9 2.58
delta-BHC 15.0 4.2 2.8 2.9 4.10 1.1 0.99 23.0 2.50
gamma-BHC 0.31 0.026 0.026 0.028 0.033 0.076 0.026 0.13 0.042

Total BHC Isomers (ug/1) 20.14 7.48 4.90, ■ 4.77 5.77 8.96 3.05 28.27 5.19

Gallons Treated (gal) 1,540,368 1,077,983 744,602 1,309,455 374,591 998,537 1,110,283 1,256,467 930,460
Estimated BHC Isomer Mass 
Removed (g) 117.4 30.5 13.8 23.7 8.2 33.9 12.8 134.5 18.3

Note:
Yearly BHC isomer concentrations based upon end of year sampling results 
except for year 2016, where the mid-year and end of year results were
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Route 211 Area, APE)S, Aberdeen NC SynTerra

Table 7
Condition la Summary 

Route 211 Area, APDS, Aberdeen NC

CONDITION la

Compound Arithmetic
Mean

90%
Confidence 

Limit of Mean

Performance
Standard

Achieve
Performance

Standard

Condition
la

Satisfied
Surfidal Aquifer

Alpha-BHC 0.05 t 0.070 0.02 No
Beta-BHC 0.37 t 0.502 0.1 No
Delta-BHC 0.56 0.766 70 Yes No
Gamma-BHC 0.01 0.017 0.2 Yes

UUBCAfluifer
Alpha-BHC 0.05 I 0.084 0.02 No
Beta-BHC 0.13 0.189 0.1 No
Delta-BHC 0.14 0.235 70 Yes No
Gamma-BHC 0.01 0.013 0.2 Yes

LUBC Aquifer
Alpha-BHC 0.01 E: B.0206 0.02 No
Beta-BHC 0.03 0.047 0.1 Yes
Delta-BHC 0.05 0.080 70 Yes No
Gamma-BHC 0.01 0.016 0.2 Yes

LBC Aquifer
Alpha-BHC 0.04

1
i

.

0.02 No
Beta-BHC 0.02 0.021 0.1 Yes
Delta-BHC 0.02 0.021 70 Yes No
Gamma-BHC 0.03 0.042 0.2 Yes

All concentrations expressed in ug/L.
Green shaded values are below or satisfy performance standards.
Yellow shaded/bold font values are above or do not satisfy performance standard.

(

2017_Annual Rt 211 Report Page 1 of 1
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Route 211 Area, APDS, Aberdeen NC

July 2017
SynTerra

(

(

Tables
Condition lb Summary 

Route 211 Area, APDS, Aberdeen NC

Alpha-BHC Beta-BlIC
WeU

Trend Condition lb 
Satisfied Trend Condition lb 

Satisfied
UUBC Aquifer

RT-TW-08D Asymptotic Satisfied Asymptotic Satisfied
RT-TW-09D Asymptotic Satisfied Asymptotic Satisfied
RT-TW-12D Downward (Note 1) Satisfied Downward (Note 1) Satisfied
RT-TW-13D Upward (Note 1) Satisfied Asymptotic Satisfied
RT-TW-14D Upward (Note 1) Satisfied Asymptotic Satisfied
RT-TW-16D Upward (Note 1) Satisfied Asymptotic Satisfied

LUBC Aquifer
RT-TW-12DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-18DD Downward (Note 1) Satisfied Asymptotic Satisfied
RT-TW-19DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-20DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-21DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-22DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-23DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-25DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-26DD Asymptotic Satisfied Asymptotic Satisfied
RT-TW-27DD Asymptotic Satisfied Asymptotic Satisfied

LBC Aquifer
RT-TW-18L Downward Not Satisfied Downward (Note 1) Satisfied
RT-TW-19Lr Downward (Note 1) Satisfied Downward (Note 1) Satisfied
RT-TW-20L Upward Not Satisfied Upward (Note 1) Satisfied
RT-TW-21L Asymptotic Satisfied Asymptotic Satisfied
RT-TW-22L Asymptotic Satisfied Asymptotic Satisfied
RT-TW-25L Asymptotic Satisfied Asymptotic Satisfied
RT-TW-28L Asymptotic Satisfied Asymptotic Satisfied
RT-TW-29L Asymptotic Satisfied ‘ Upward (Note 1) Satisfied
RT-TW-30L Asymptotic Satisfied Asymptotic Satisfied

2017_Annual Rt 211 Report

Note 1: Condition lb is moot when concentrations are decreasing or increasing and are also below applicable perfOTmance standards.
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2016 - 2017 Annual Report July 2017
Route 211 Area, APDS, Aberdeen NC SynTerra

Table 9
Condition 2 Surfidal Aquifer Summary 

Route 211 Area, APDS, Aberdeen NC

' Surfidal Aquifer - Condition 2
WeU Alpha-BHC Beta-BHC Delta-BHC Ganuna-BHC

RT-MW-042 0.036 1.3 3.2 0.032
RT-MW-07> <0.0024 <0.0027 <0.0027 <0.0016
RT-MW-082 0.092 0.47 0.54 0dM)30
RT-MW-09> <0.0025 <0.0028 <0.0028 <0.0016
RT-MW-10» 0.0092 0.031 0.021 0.0053
RT-MW-ll»-3 * ♦ *
RT-MW-12i-^« <0.0026 <0.0029 <0.003 <0.0017
Performance Standard 0.02 0.10 70 0.20
Achieve Perf. Standard? No No Yes Yes
Condition 2 Satisfied? No No Yes Yes

Notes:

(

Detected values are in bold font.
Green shaded values are below or satisfy p>erformance standards.
Yellow shaded/bold font values are above or do not satisfy performance stsuidard. 
All concentrations expressed in ugA-

1 - Groundwater sampled annually (November 2016).
2 - Groundwater sampled semi-annually (November 2016 and April 2017).
3 - Not used in statistical analysis.
4 - Background well.
*-Water level below intake *
< - Not detected above reporting limit indicated.
J - Laboratory flag indicating that result is estimated.

2017_Annual Rt 211 Report Page 1 of 1
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Route 211 Area, APDS, Aberdeen NC

July 2017
SynTerra

(

(

Table 10
Condition 2 UUBC Aquifer Summary 
Route 211 Area, APDS, Aberdeen NC

UUBC Aquifer - Condition 2
WeU Alpha-BHC Beta-BHC Delto-BHC Ganuna-BHC

RT-TW-01D»'3-« <0.0025 <0.0028 <0.0028 <0.0017
RT-TW-08D2 0.19 0.36 0.52 0.026
RT-TW-09D^ 0.011 0.15 0.025 0.0052
RT-TW-12D2 0.0066 0.050 0.061 0.0024
RT-TW-13D> n- * * - »
RT-TW-14D' <0.0024 <0.020 <0.0028 <0.0016
RT-TW-16D* * * *
RT-TW-24D2.3 It*

Performance Standard 0.02 0.1 70 0.2

Achieve Perf. 
Standard? No No Yes Yes

Condition 2 
Satisfied? No No Yes Yes

Notes;
Detected values are in bold font.
Green shaded values are below or satisfy performance standards.
Yellow shaded/bold font values are above or do not satisfy performance standard. 
All concentrations expressed in ug/L.

1 - Groundwater sampled armually (November 2016).
2 - Groundwater sampled semi-aimually (November 2016 and April 2017).
3 - Not used in statistical analysis.
4-Background well.
* - Water level below pump intake 
< - Not detected above reporting limit indicated.
I - Laboratory flag indicating that result is estimated.

2017_Armual Rt 211 Report Page 1 of 1



2016 - 2017 Annual Report July 2017 
SynTerraRoute 211 Area, APDS, Aberdeen NC

Table 11
Condition 2 LUBC Aquifer Summary 
Route 211 Area, APDS, Aberdeen NC

(

(

i n 1fer-Condition 2
WeU Alpha-BHC Beta-BHC Delta-BHC Gamma-BHC

RT-TW-12DD’ 0.012 0.047 0.087 0.0039 JP
RT-TW-17DD‘-i< <0.0025 0.031 <0.0028 <0.0016
RT-TW-18DD2 0.005 0.023 0.0071 0.006
RT-TW-19Diy 0.076 0.19 0.34 0.062
RT-TW-20DD1 <0.0025 <0.0028 <0.0028 <0.0016
RT-TW-21DD' 0.0038 <0.0060 <0.0028 <0.0016
RT-TW-22DD> <0.0024 <0.0040 <0.0027 <0.0016
RT-TW-23DD> <0.0025 <0.0040 <0.0028 <0.0016
RT-TW-25DD> <0.0024 <0.0070 <0.0028 <0.0016
RT-TW-26DD’ <0.0024 <0.004 <0.0028 <0.0016
RT-TW-27DD’ 0.0063 <0.0028 <0.0028 <0.0016
Performance Standard 0.02 0.1 70 0.2
Achieve Perf. 
Standard?

No No Yes Yes

Condition 2 
Satisfied? No No Yes Yes

Notes:
Detected values are in bold font
Green shaded values are below or satisfy performance standards.
Yellow shaded/bolded values are at or above performance standard.
All concentrations expressed in ug/L.

1 - Groundwater sampled annually (November 2016).
2 - Groundwater sampled semi-annually (November 2016 and April 2017).
3 - Not used in statistical analysis.
4 - Background well.
J - Laboratory flag indicating value is estimated.
b - Laboratory flag indicating this compound was also detected in the method blank. 
< - Not detected above reporting limit Indicated.

2017_Annual Rt 211 Report Page 1 of 1
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2016 - 2017 Annual Report
Route 211 Area, APDS, Aberdeen NC

July 2017 
SynTerra

Table 12
Condition 2 LBC Aquifer Summary 

Route 211 Area, APDS, Aberdeen NC

LBC Aquifer - Condition 2
Well Alpha-BHC Beta-BHC DelU-BHC Gamma-BHC

RT-TW-13L'-3 < 0.0024 <0.0028 <0.0028 <0.0016
RT-TW-17Li3-< < 0.0025 0.0068 < 0.0028 <0.0017
RT-TW-18L1 0.033 <0.030 0.032 0.027
RT-TW-19Lr» <0.0025 0.0059 <0.0028 0.0059
RT-TW-20L^ 0.077 0.023 0.042 0.070
RT-TW-21L> 0.09 0.039 0.010 0.075
RT-TW-22L' 0.0066 <0.0028 <0.0028 <0.0016
RT-TW-25L3 T" 0.048 0.015 0.018 0.040
RT-TW-28L* <0.0024 0.013 <0.0027 0.00221
RT-TW-29L1 0.0043 TP 0.0068 T <0.0028 0.0076
RT-TW-30L* 0.014 <0.010 <0.0029 0.010
Performance Standard 0.02 0.1 70 0.2
Achieve Perf. 
Standard? No Yes Yes Yes

Condition 2 
Satisfied? No Yes Yes Yes

Notes:
Detected values are in bold font.
Green shaded values are below or satisfy performance standards.
Yellow shadedAxdd font values are above performance standard.
All concentrations expressed in ug/L.

1 - Groundwater sampled annually (November 2016).
2 - Groundwater sampled semi-annually (November 2016 and April 2017).
3 - Not used in statistical analysis.
4 - Background well.
< - Not detected above reporting limit-indicated.
J - Laboratory flag indicating value is estimated.
b - Laboratory flag indicating this compound was also detected in the metiiod blank.

2017_Annual Rt 211 Report P^e 1 of 1



2016 - 2017 Annual Report

(. Aberdeen Pesticide EKimps Site, Rt. 211 Area
July 2017
SynTerra

Table 13
Surficial Aquifer Comprehensive Summary 

Route 211 Area, APDS, Aberdeen NC

Compound
And Well ID 

(Note 1)

Condition la Condition lb Condition 2
Aquifer Is90%Conf. Limit of mean 

less than performance std?
Trends Analysis: 

increasing, decreasing or 
asymptotic trend

Achieve 
Performance 

Standard? (Note 3)
Scope- Arpjifcr Scope: buiividual wells Scope: Individual wdls

Alpha-BHC (Performance Standard - 0.02 uk/L) NoIte2
RT-MW-04

Not Asymptotic U.U36 u_;,
RT-MW-07 <0.0024
RT-MW-08 Satisfieci Conditions 0 092
RT-MW-09 . (0.070) Confirmed < 0.0025
RT-MW-10 i 0.0092

Beta-BHC (Performance Standard - 0.1 ufs/L) Note 2

AsymptoticRT-MW-07 1 <0.0027 J
RT-MW-08 1 Satisfied Conditions
RT-MW-09 1 (0 502) Confirmed <0.0028

Sorfidal RT-MW-10 0.031
Aquifer 1 Delta-BHC (Performance Standard-70 nii/L) Note 2 I

RT-MW-04
Asymptotic

3.2
RT-MW-07 Satisfied

(0.766)
<0.0027

RT-MW-08 Conditions 034
RT-MW-09 Confirmed <0.0028
RT-MW-10 0.021

1 Gamma-BHC (Performance Standard - 0.2 un/L) Note 2 I
RT-MW-04

As5miptotic |
0.032

RT-MW-07 Satisfied
(0.017)

<0.0016
RT-MW-08 Conditions <0.0030
RT-MW-09 Confirmed <0.0016
RT-MW-10 0.0053

Note 2 - All concentrations expressed in ug/L. 
Note 3 - Most recent 2016-2017 sampling event.

Wells and aquifers where applicable conditions for alpha-BHC are satisfied 
Wells and aquifers where applicable conditions for beta-BHC are satisfied 
Wells and acjuifers where applicable conditions for delta-BHC are satisfied 
Wells and aquifers where applicable conditions for gamma-BHC are satisfied 
Wells and aquifers where applicable conditions are not satisfied

Page 1 ofl



2016 - 2017 Annual Report
Aberdeen Pesticide tXnnps Site, Rt. 211 Area July 2017

SynTerra

Table 14
UUBC Aquifer Comprehensive Summary 

Route 211 Area, APDS, Aberdeen NC

Aquifer

UUBC

Aquifer

Compound 
And Well ID 

(Note 1)

Condition la Condition lb Condition 2
Is 90% Conf. Limit of 

mean less than 
performance std?

Trends Analysis: increasing, 
decreasing, or asymptotic 

trend?

Achieve 
Performance 

Standard? (Note 3)

RT-TW-08D
RT-TW-09D
RT-TW-12D
RT-TW-13D
RT-TW-14D
RT-TW-16D

Not Satisfied 

(0.084) Satisfied
0.011
0.0066
Note 1
<0.0024 
Note 1

Beta-BHC (Performance Standard - 0.1 ng/L) Note 2
RT-TW-08D
RT-TW-09D
RT-TW-12D 'Not Satisfied
RT-TW-13D
RT-TW-14D
RT-TW-16D

(0.189)
11

v' ■ wm

Satisfied 0.050

Note 1
<0.020

Note!

RT-TW-08D
RT-TW-09D
RT-TW-12D
RT-TW-13D
RT-TW-14D
RT-TW-16D

Delta-BHC (Performance Standard - 70 ue/L> Note 2

Satisfied
(0.235) Satisfied

0.52
<0.025

0.061
Note 1
<0.0028

Note 1

RT-TW-08D
RT-TW-09D
RT-TW-12D
RT-TW-13D
RT-TW-14D
RT-TW-16D

Gamma-BHC (Performance Standard - 0J2 ub/L) Note 2

Satisfied
(0.013) Satisfied

Note 1 - Well RT-TW-13D, -16D, -24D: water level bdow pump intake and could not be sampled. 
Note 2 - All craicentrations expressed in ug/L.
Note 3 - Most recent sampling event

0.026
0.0(62
0,0024
Note 1

< 0.0016
Note I

(

Wells and aquifers where applicable conditions for alpha-BHC are satisHed 
WeUs and aquifm where appUcable conditions for beta-BHC are satisHed 
Wells and aquifers where appUcable conditions for delta-BHC ate satisfied 
WelU and aquifers where appUcable conditions for gamma-BHC are satisfied 
Wells and aquifers where applicable conditions are not satisfied

Page 1 of 1



2016 - 2017 Annual Report July 2017
Route 211 Area, Aberdeen Pesticide Ehunps Site SynTerra

Table 15
LUBC Aquifer Comprehensive Summary 

Route 211 Area, APDS, Aberdeen NC

Aquifer

Condition la Condition lb Condition 2
Compound

And Well ID
ls90%Conf.Uinitof 

mean less than 
performance std?

Trends Arralysis: increasing, 
decreasing, or asymptotic 

trend?

Achieve 
Performance 

Standard? (Note 2)
Scope: Aquifer Scope: Individual wells Scope: Individual wells

LUBC

Alpha-BHC (Performance Standard - 0.02 ur/L) Ncrtel
RT-TW-12DD

Satisfied

0.012
RT-TW-18DD 0.005
RT-TW-19DD
RT-TW-20DD

Not SaHsfied 

(0.0206)
K :

<0.0025
RT-TW-21DD 0.0038
RT-TW-22DD <0.0024
RT-TW-23DD <0.0025
RT-TW-25DD <0.0024
RT-TW-26DD ■__ : <0.0024
RT-TW-27DD 0.0063

Aquifer Beta-BHC (Perfonnance Standard - 0.1 ug/L) Notel
RT-TW-12DD 0.047
RT-TW-18DD 0.023
RT-TW-19DD
RT-TW-20DD <0JX)28
RT-TW-21DD Satisfied Satisfied <aoo60
RT-TW-22DD (0.047) <0.0040
RT-TW-23DD < 0X1040
RT-TW-25DD <0.0070
RT-TW-26DD <0.004
RT-TW-27DD <0.0028

1 Delta-BHC (Performance Standard-70 ur/L)NoItel
RT-TW-12DD 0X»7
RT-TW-18DD 0XW71
RT.TW-19DD 034
RT-TW-20DD <0.0028
RT-TW-21DD Satisfied Satisfied <0.0028
RT-TW-22DD (0.080) <0.0027
RT-TW-23DD <0.0028
RT-TW-25DD <0.0028
RT-TW-26DD <0.0028
RT-TW-27DD <0.0028

Page 1 of 2
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Route 211 Area, Aberdeen Pestidde Dumps Site

July 2017
SynTerra

Table 15 (continued)
LUBC Aquifer Comprehensive Summary 
Rt 211 Area, Aberdeen, North Carolina

Gamma-BHC (Performance Standard - 0.2 ue/L) Note 1
RT-TW-12DD 0.0039 IP
RT-TW-18DD 0.006
RT-TW-19DD 0.062
RT-TW-20DD <0.0016
RT-TW-21DD Satisfied <0D016
RT-TW-22DD (0.016) batisned < 0.0016
RT-TW-23DD <0.0016
RT-TW-25DD <0.0016
RT-TW-26DD <0.0016
RT-TW-27DD <0.0016

Note 1 - All concentrations expressed in ug/L. 
Note 2 - Most recent sampling event

(

Wells and aquifers where appUcable conditirais for alpha-BHC ate saasBed 
Wells and aquifers where applicable conditions for beta-BHC are satisfied 
WeUs and aquifers where appUcable conditions for delU-BHC are satisfied 
WeUs and aquifers where appUcable conditions for gamma-BHC are satisfied 
Wells and aquifers where appUcable conditions are not satisfied
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Route 211 Area, Aberdeen Pesticide Dumps Site SjmTerra

Table 16
LBC Aquifer Comprehensive Summary 

Route 211 Area, APDS, Aberdeen NC
Condition la . Condition lb Condition 2

Compound Is 90% Conf. Limit of Trends Analysis: increasing Achieve
Aquifer

And Well ID mean less than decreasing or asymptotic Perfomumce
performance std? trend? Standard? (Note 2)

Scope- Aquifer Scope: Individual wells Scope: Individual wells
Alpha-BHC (Performance Standard - 0.02 ug/L) Noltel

RT-TW-18L , 0.033 ...
RT-TW-19Lr Satisfied <0.0025
RT-TW-20L ' 11IRf^^niirendiil 0.077
RT-TW-21L Not Satisfied ]
RT-TW-22L 0.0066
RT-TW-25L (0.048)

SatisfiedRT-TW-28L <0.0024
RT-TW-29L 0.0043 JP
RT-TW-30L i 0.013

Beta-BHC (Performance Standard - 0.1 ug/L) Note 1
RT-TW-18L <0.030
RT-TW-19Lr 0.0059
RT-TW-20L 0.023

LBC RT-TW-21L 0.039
Aquifer RT-TW-22L

(0.021) Satisfied <0.0028
RT-TW-25L 0.015
RT-TW-28L 0.013
RT-TW-29L a0068J
RT-TW-30L 1 0.018

1 Delta-BHC (Performanee Standard - 70 ug/L) Note 1
RT-TW-18L 1 0.032
RT-TW-19lr <0.0028
RT-TW-20L

Satisfied
1

0.042
RT-TW-21L 0.010
RT-TW-22L (0,021) Satisfied <0.0028
RT-TW.25L 0.022
RT-TW-28L 1 <0.0027
RT-TW-29L <0.0028
RT-TW-30L <0.0028

Page 1 of 2
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( Route 211 Area, Aberdeen Pestidde Dumps Site July 2017
SynTerra

Table 16 (continued)
LBC Aquifer Comprehensive Summary 
Rt 211 Area, Aberdeen, North Carolina

Gamma-BHC (Performance Standard -0,2 ue/L) Note 1
RT-TW-18L 0.027
RT-TW-19Lr 0.0059
RT-TW-20L 0.070

LBC RT-TW-21L 0.075
Aquifer RT-TW-22L

(0.042) Satisfied <0U)016
RT-TW-25L 0.040
RT-TW-28L 0.00221
RT-TW-29L 0.0076 J
RT-TW-30L 0.00701

Note 2 - Most recent sampling event.

c

Wells and aquifers where applicable conditions for alpha-BHC are 
Wells and aquifers where applicable conditions for beta-BHC are Mricfiad 
Wells and aquifers where applicable conditions for delta-BHC are satisfied 
Wells and aquifers where appUcable conditions for gamma-BHC are satisfied 
Wells and aquifers where applicable conditions are not satisBed

Page 2 of 2
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Route 211 Area, APDS, Aberdeen NC SynTerra

Table 17
Treatment System Condition 1 Analysis Summary 

Route 211 Area, APDS, Aberdeen NC

Location
Concentrations (ug/L)’

Is average 
influent cone.

< average 
downgradient 

cone?

Is
Condition
1 satisfied?3«‘Most

Recent
2-Most
Recent

Most
Recent Average

Alpha-BHC
Influent 0.24 0.13 0.011 0.127
RT-MW-08 0.13 0.10 0.092 0.107 No
RT-MW-10 0.11 0.041 0.0092 0.053 No No
RT-MW-08D 0.30 0.30 0.19 0.263 Yes

BeU-BHC
Influent 4.9 4.8 0.36 3.35 _RT-MW-08 0.39 0.31 0.47 0.39 No
RT-MW-10 0.14 0.058 0.031 0.076 No No
RT-MW-08D 0.50 0.51 0.36 0.457 No

Notes:
Note 1: The three most recent analytical results are used since RT-MW-10 is sampled annually 
and on occasion wells RT-MW-08 & RT-MW-10 have been dry.
Note 2: Delta-BHC concentrations in all wells are below performance standard (70 ug/L)
Note 3: Gamma-BHC concentrations in all wells are below performance standard (0.2 ug/L)

Areas shaded green indicate locations where conditional shutdown requirement is satisfied. 
Areas shaded yellow indicate locations where conditional shutdown requirement is not 
satisfied.

< - Not detected above reporting limit indicated

2017_Annual Rt 211 Report Page 1 of 1
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Route 211 Area, APDS, Aberdeen NC

July 2017
SynTerra

/'

Table 18
UUBC Aquifer Summary of Confirmation Monitoring 

Route 211 Area, APDS, Aberdeen NC

Confimiation
Monitoring

Event*

Asymptotic
Levels

Maintained? Comments
UUBC Aquifer

Fall 2006 Yes Asymptotic levels at all UUBC Aquifer wells
Spring 2007 Yes Asymptotic levels at all UUBC Aquifer wells

Fall 2007 No Downward trends:
. RT-TW-08D (b-BHQ, RT-TW-09D (a-BHQ

Spring 2008 No Downward trends:
• RT-TW-08D (a- & b-BHC), RT-TW-09D (a-BHC)

Fall 2008 No Downward trends:
• RT-TW-08D & 09D (a-BHC and b-BHO

Spring 2009 No Downward trends: RT-TW-08D (a- and b-BHC)
Fall 2009 No Downward trends: RT-TW-08D (a- and b-BHC)
Spring 2010 No Downward trends: RT-TW-08D (a- and b-BHC)
Fall 2010 No Downward trends: RT-TW-08D (a-BHQ
Spring 2011 No Downward trends: RT-TW-08D (a-BHQ
FaU2011 No Downward trends: RT-TW-08D (a-BHQ
Spring 2012 ^ No Downward trends: RT-TW-08D (a-BHQ
Fall 2012 No Downward trends: RT-TW-08D (a-BHQ
Spring 2013 No Downward trends: RT-TW^8D (a-BHQ
Fall 2013 No Downward trends: RT-TW-08D (a-BHQ, -09D (a- and b-BHQ
Spring 2014 No DoAvnward trends: RT-TW-08D (a-BHQ, & RT-TW-09D fb-BHO
Fall 2014 No Downward trends: RT-TW-08D (a-BHQ, -09D (a- and b-BHQ
Spring 2015 No Downward:RT-TW-08D (a-BHC), -09D (a-, b-BHQ,-12D (b-BHQ
Fall 2015 No Downward:RT-TW-08D (a-BHC), -09D (a-, b-BHC),-12D (b-BHQ
Spring 2016 No Downward:RT-TW-08D (a-BHC), -09D (a-, b-BHQ,-12D (b-BHQ

I Spring 2017 Yes Asymptotic levels at all UUBC Aquifer wells

Green shading - Asymptotic levels maintained.
Yellow shading - Asymptotic levels not maintained.

Note 1; Confirmation is achieved when asymptotic levels are maintained for four (4) consecutive 
confirmation monitoring events.
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Third Five- Year Review 
Aberdeen Pesticide Dump Site 
Aberdeen, Moore County, NC

APPENDIX L
2018 Surface Water and Sediment Summary Tables, OU3 
(Report prepared by the potentially responsible parties)



Comparision of 2013 and 201S surfaca water results to NC 2L and 2B 
surface water crfUrla

Analyte
NCDENR 2L 
Criteria, Feb 

22, 2016

NCDENR 2B Surface 
Water Criteria Oass 

C, Sept 22, 2017
Pesticides
Aldrin mc/l 0.002 ND
alpha-BHC m*/l 0.02 0.0087
beta-BHC Hg/L 0.02 0.025
delta-BHC |lg/L 0.02 0.02
gamma-BHC (ig/L 0.03 0.01 NO

Total BHC
|i«/L 0.02 0.0537

Chlordane (alpha)
|lg/L 0.1 0.004 ND

Chlordane (gamma)
|lg/L 0.1 0.004 ND

Chlordane (technical)
|lg/L 0.1 0.004 NO

Oasanit (Fensulfothion)
|lg/L NO

l,2-Dibromo-3-chloropropane m«/l 0.04 ND
Dieldrin |lg/L 0.002 0.002 NO

Disyston (Disuifoton)
Mg/l 0.3 ND

4,4-DDD (ig/L 0.1 ND
4,4'-DDE (ig/L NO
4,4'-DDT Hg/L 0.1 0.001 ND
Endrin )lg/L 2 0.002 NO

Endrin ketone
|lg/L 2 NO

Guthion (Azinphos-methyl)
|lg/L 0.01 ND

Heptachlor H*/L 0.008 0.004 ND

Heptachlor epoxide n*/i. 0.004 ND
Malathion Mi/L NO
Toxaphene |lg/L 0.03 0.0002 ND

Carbon disulfide
|lg/L 700 ND

Carbon tetrachloride
|lg/L 0.3 ND

1,2'Dichloroethane m*/l 0.4 NO
Ethylbenzene Mg/I. 600 ND
Tetrachloroethene Mg/L 0.7 ND
Toluene tlg/L 600 11 ND
1,1,1-Trichloroethane Mg/I- 200

. NOTrichloroethylene Mg/L 3 * NO

Xylenes (total)
Mg/L 500 ND

2,4-Dimeth^phenol Mg/L 100 ND
2-Methylnaphthalerw Mg/L 30 0.12
Naphthalene Mg/L 6 ND
1,2,4-Trichlorobenzene Mg/L 70 ND
Inorganics
Antimony Mg/L ND
Barium Mg/L 700 14
Beryltium Mg/L 6.5 ND
Cadmium Mg/L 2

based on hardness
ND

Chromium Mg/L 10
based on hardness

ND
Copper Mg/L 1000

based on hardness
NO

Iron Mg/L 300 400
Lead Mg/L IS

based on hardness
ND

Manganese Mg/L 50 4.4
Nickel Mg/L 100

based on hardness
ND

Silver Mg/L 20
based on hardness

ND
Zinc Mg/L 1000

based on hardness
ND

Results
Oownstream 1 1 1 Upstream

SWl SW2 SW3 SW4 SW5

0.084 0.011 0.0097
0.031

0.092 0.024

0.286 0.066 0.0667

0.0072

12000

S



ComparMon of 2013 and 2013 sediment results to EPA and NOAA sediment screening criteria

Anaiyte EPA R3 BTAG Sediment 
Benchmarks

NOAA LEL Screentotg 
Freshwater 
Sediments

(Aug 2006) (SQuiRTs) 2008

Results
Downstream 1 1 1 Upstream

SEDl SED2 SED3
SE04 •

SED5

NOAA
Freshwater
Sediments

Pesticides
Aidrin m/icg 2 2 ND
alpha-BHC W/k* 6 6 NO
beta-BHC pg/k, 5 5 ND
delta-BHC M«/k* 6400 ND
gamma-BHC iwAc 2.37 3 ND

Total BHC niM 3 3 ND

Chlordane (alpha)
pg/kg ND

Chlordane (technical)
pg/kg 7 ND

Chlordane (gamma)
||i«/k« 3,24 ND
Mt/ki NO
m/k« 5.3*^

Dieldrin MtA( 1.9 2 NO
Otsuifoton 2500** NO
4,4-ODO pg/kg 4.88 8 ND
4,4-DDE l«/k« 3.16 ■5 NO
4,4'*DDT M«/k« 4.16 8 ND
Endrin («/k« 2.22 3 ND

Endrin ketone
M«/k« 2.22*'* NO

Guthion (Azinphos-methyl)
pg/kg O.OSOS NO

Heptachlor pg/kg 68 ND

HepUchtor epoxide
pg/kg 2.47 NO

Malathion pg/kg 0.203 NO
Toxapherte pg/kg 0.1 NO

1 VolatBe Ortank Comoounds
Carbon disuifide^^

Mg/»<g 0.8S1 NO!

Carbon tetrachloride
IJg/kg 64.2 NO!

1,2-Dichloroethane* pg/kg 20^ NO
Ethyfeenzerw pg/kg 1100 ND
Tetrachloroethene 468 ND
Toluene IT5J31 10* ND
1,1.1-Trlchioroethane Bsa 30.2 ND
Trichloroethylene pg/kg 96.9 ND

Xylenes (total) [injjl 25.2 ND

Semivolatile Organic Compour>ds PIJTI
2,4-Oimethyiphenol IWiJI 29 ND
2-Methylnaphthalene nS31 ND
Naphthalene pg/kg 176 ND
1,2,4-Trichloroben2ene pg/kg 2100 ND

1 Inorganics
Antimony QTSJl 0.16 NO
Barium ra 15000*• 0.7 57
Beryllium 160^^ 0.89
Cadmium ra 0.99 0.6 0.1-0.3 ND
Chromium EPrm 43.4 26 0.7-13 13
Copper 16 10-2S 10
Iron Bnsn 20000 2% 0.99-1.8% 6300
Lead irai 35.8 31 4-17 21
Manganese ETW 460 460 400 31
Nickel EH?! 16 9.9 4.7
Silver ra 0.5 <0.5 ND
Zinc EfST! 120 7-38 38

mem

NOTES:

•DUTCH sediment target
••The USEPA residential soil screening criteria Nov 201 
•••Using Endrtn as a surrogate

1 .||
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Executive Summary

Groundwater at the Mclver Site contains alpha- and beta-benzenehexachloride (BHC) 

isomers at concentrations slightly above performaince standards identified in the 

Aberdeen Pesticide Dumps Site Operable Unit 5 Record of Decision (June 1999). Two 

alternative means of determining that the site has achieved cleanup involve statistical 

analyses of site groundwater data. The first statistical approach involves the use of 

statistical t-testing to determine the upper 90% confidence level of the mean 

concentration for each BHC isomer site-wide (Condition 1). The second statistical 

approach involves the use of Sen's nonparametric slope analysis to determine when 

BHC isomer concentrations have reached asymptotic levels (Condition 2).

On October 4, 2006, the EPA, NCDENR and Syngenta Crop Protection agreed that 

BHC isomer concentrations in Mclver Site groundwater have reached asymptotic 

levels (Condition 2), thereby satisfying verification monitoring requirements and 

invoking post-attainment monitoring (October 2006). Post-attainment groundwater 

monitoring will be conducted imtil Condition 1 (statistical t-test). Condition 2 

(asymptotic levels), or performance standards are achieved during four consecutive 

sampling events.

Semiannual groundwater samples were collected from Mclver Site wells on October 

3, 2017 in accordance with post-attainment monitoring requirements. The 

concentrations of alpha-BHC were above the performance standard (0.02 ug/L) at 

well MC-MW-11 (0.075 ug/L). The concentrations of beta-BHC were above the beta- 

BHC performance standard (0.1 ug/L) at wells MC-MW-04 (0.11 ug/L), MC-MW-10 

(1.50 ug/L) and MC-MW-11 (0.67 ug/L).
Page iii
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Condition 1 (statistical t-test) was hot satisfied because the site-wide concentrations 

alpha-BHC and beta-BHC evaluated at the 90% confidence level were above their 

respective performance standard concentrations.

Condition 2 (asymptotic levels) was satisfied during the Fall 2017 post-attainment 

monitoring period in all monitoring wells. This is the fifth consecutive sampling 

event to achieve this condition (also achieved during the Fall 2014, Spring 2015, Fall 

2015, and Spring 2016 monitoring periods). With the fourth consecutive sampling 

event. Post-attainment groundwater verification monitoring had been achieved in 

accordance with the Performance Monitoring Plan.

SynTerra recommends reducing the post-attainment groundwater monitoring 

frequency based upon the achievement of Condition 2 asymptotic levels. A biennial 

groundwater monitoring frequency is proposed for the Mclver Dump Area. We 

suggest beginning this biennial sampling with the Fall 2017 sampling event where we 

will also submit the aimual report with the summarized 2017 information. Monthly 

site inspections, security checks, area reconnaissance, and maintenance of the 

phytoremediation system will continue and documentation summarized in annual 

reports. Water level measurements of all wells will occur annually to confirm 

groimdwater flow directions and the upward hydraulic head at the MC-MW-04/04D 

and MC-MW-05/05D well pair locations.

Page iv
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1.0 INTRODUCTION

This report presents the status of operation and maintenance, phytoremediation 

monitoring, and performance monitoring activities at the Mclver Dump Area (Area) 

during the 2017 calendar year. The selected remedy for the Area includes quarterly 

monitoring for the first two years of the remedy, phytoremediation, area 

reconnaissance, and alternative water supply or wellhead treatment if future 

potential receptors are identified. Operation and maintenance requirements for the 

remedy and phytoremediation monitoring objectives are described in the Operation 

and Maintenance (O&M) Plan for the Mclver Dump Area (March 2000a). Initial 

groundwater monitoring requirements for the remedy are described in the 

Performance Monitoring Plan for the Mclver Dump Area (March 2000b).

Following completion of quarterly monitoring for the first two years of the remedy, 

personnel from the United States Environmental Protection Agency Region TV 

(EPA), the North Carolina Department of the Environment and Natural Resources 

(NCDENR), and Syngenta Crop Protection (Syngenta) reviewed the status of the 

groundwater remediation program at the Area. The EPA, NCDENR, and Syngenta 

agreed to reduce the site groundwater monitoring frequency from quarterly to

annual/semiannual. The Area annual/semiannual groundwater monitoring schedule 

is provided in Table 1.

Pagel
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2.0 OPERATION AND MAINTENANCE

Operation and maintenance activities conducted at the Mclver Area include:

• Area reconnaissance;

• Inspection and maintenance of the phytoremediation system (Section 3.0); and

• Inspection and sampling of groundwater monitoring wells (Section 4.0).

Reconnaissance of the Mclver Site and surrounding area was conducted during 

routine monthly site inspections (Appendix A). Note that monthly inspections were 

suspended from August 2016 to August 2017 due to a property owner dispute. Site 

access was granted again and we conducted the monthly inspection in August 2017. 

No new drinking water wells were identified in the area. Groundwater monitoring 

wells, poplar trees, and security barriers were inspected monthly and were found to 

be in satisfactory condition.

Page 2
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3.0 PHYTOREMEDIATION MAINTENANCE AND MONITORING

Phytoremediation maintenance activities include routine inspections, pruning, grass 

mowing, tree fertilization, and the application of insecticides and fungicides, when 

needed. Results of periodic inspections indicate that the hybrid poplars are 

continuing to exhibit good growth. Tree fertilization is planned for November 2017. 

The application of insecticides and fungicides was not warranted in 2017.

The hybrid poplar trees were pruned to facilitate air circulation (to better control 

fungal disease) and access for maintenance (spraying and mowing). All limbs 

growing at the base of the trees (six feet above ground level and below) were 

removed.

The hybrid poplars have reached a mature height that ranges between 40 and 50 

feet. The annual volume of groundwater transpirated by the phytoremediation 

system has been estimated based upon biometric measurements including sap flow 

from previous growing seasons. Collectively, the hybrid poplars in Areas B and C 

extracted approximately 600,000 to 800,000 gallons of groundwater during the 2017 

growing season.

Page 3
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4.0 GROUNDWATER MONITORING

Monitoring requirements are presented in the Performance Monitoring Plan for the 

Mclver Dump Area (March 2000b). Surface water and sediment sampling 

requirements were satisfied during the first year of monitoring. Quarterly 

groundwater monitoring was initiated in the second quarter of 2000. The 

requirement to conduct quarterly monitoring for the first two years of the remedy 

was satisfied following the first quarter 2002 monitoring event. However, quarterly 

monitoring continued through the first quarter of 2004 to obtain the data necessary 

for statistical analysis, Semiannual/annual groundwater monitoring frequency was 

initiated in 2004. Groundwater monitoring frequency and sampling locations are 

provided in Table 1 and Figure 1, respectively.

Groundwater monitoring consists of collecting groundwater samples (semiannually 

or annually) from monitoring wells MC-MW-03, MC-MW-04, MC-MW-05, MC-MW- 

06, MC-MW-09, MC-MW-10, MC-MW-11, and 04-PZ-01 (Table 1 and Figure 1). 

Each of these groundwater monitoring wells is screened in the upper portion of the 

Lower Black Creek Aquifer. All groundwater samples collected from these wells are 

analyzed for isomers of benzenehexachloride (BHC) using EPA Method 8Q81.

Groundwater samples were collected in October of 2017. All groundwater samples 

were submitted to Lancaster Laboratories and analyzed for alpha-, beta-, delta- and 

gamma-BHC. Groundwater analytical results since 2013 are provided in Table 2 for 

the purpose of establishing historical BHC-isomer concentrations and identifying 

potential trends in BHC-isomer concentrations. Copies of the 2017 laboratory 

analytical reports are provided in Appendix B.

Page 4
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Analytical results for the 2017 fall sampling period indicate that the beta-BHC 

performance standard was exceeded in groundwater at three wells (MC-MW-04, 

MC-MW-10, and MC-MW-11) and the alpha-BHC performance standard was 

exceeded at one well (MC-MW-11). The delta-BHC and gamma-BHC concentrations 

were below their respective performance standard at all Area monitoring locations 

during the 2017 fall monitoring period. BHG-isomer concentrations in background 

wells 04-PZ-01 and MC-MW-03 continued to remain below their respective method 

detection limits (Table 2).

Page 5
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5.0 PERFORMANCE EVALUATION

Groundwater remediation progress is assessed using a statistical evaluation process 

to verify when important remediation milestones are achieved. Verification 

evaluation is conducted on groundwater data collected from monitoring wells MC- 

MW-04, MC-MW-05, MC-MW-06, MC-MW-09, MC-MW-10 and MC-MW-11. 

Groundwater data from background wells MC-MW-03 and 04-PZ-01 are not 

included in the statistical evaluations. To evaluate whether the concentrations of 

BHC isomers are affected by seasonal variations. Seasonal Kendall Analysis of 

groundwater data for the 2001-2004 monitoring periods was performed. The 

evaluation determined that the data is not subject to seasonality at any of the Mclver 

Area groundwater monitoring locations.

Verification is achieved when either of the following two conditions has been met:

1. The upper 90% confidence level of the mean concentration for each BHC isomer 
is below its respective performance standard using a statistical t-test.

2. BHC-isomer concentrations reach asymptotic levels as determined by Sen's slope 
analysis. Asymptotic level is achieved for a BHC isomer when no trend is 
evident at the 95% confidence interval.

Statistical analysis of groundwater data has been conducted in accordance with the 

Performance Monitoring Plan (Final) for the Mclver Dump Area following each fall 

groundwater sampling event since 2003 and presented in the Annual Report. 

Statistical analysis conducted on 2005 groundwater data determined that BHC- 

isomer concentrations at all Mclver Area monitoring wells exhibited asymptotic 

conditions and/or were below performance standards. Consequently, verification 

monitoring for contaminant concentrations achieving asymptotic levels (Condition

Pages
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2) was satisfied in 2005 (Febraaiy 2006). On October 4, 2006, Syngenta Crop 

Protection met with EPA and NCDENR representatives in Atlanta, Georgia. During 

this meeting, the EPA, NCDENR and Syngenta Crop Protection agreed that BHC- 

isomer concentrations had reached asymptotic levels and that verification 

monitoring Condition 2 had been satisfied. Consequently, the agencies and 

Syngenta also agreed that post-attainment monitoring would be conducted 

semiannually (October 2006). Post-attainment groundwater monitoring will 

continue until Condition 1 (statistical t-test). Condition 2 (asymptotic levels), or 

performance standards are achieved during four consecutive monitoring events.

5.1 Statistical t-Test (Condition 1)

Statistical t-tests were used to determine the upper 90% confidence level of the mean 

concentration for each BHC isomer site wide. Results of the statistical t-test were 

compared with the appUcable BHC isomer performance standard.

Condition 1 has not yet been achieved for alpha-BHC or beta-BHC. For the Area as 

a whole, the upper 90% confidence level of the mean concentration of alpha-BHC is 

0.040 ug/L which is above the performance standard (0.02 ug/L). Similarly, the upper 

90% confidence level of the mean concentration of beta-BHC is 0.46 ug/L. The beta- 

BHC performance standard is 0.1 ug/L.

Condition 1 is achieved for delta-BHC and gamma-BHC. For the Area as a whole, 

the upper 90% confidence level of the mean concentration of delta-BHC is 0.13 ug/L, 

well below the delta-BHC performance standard (70 ug/L). Similarly, the upper 90% 

confidence level of the mean concentration of gamma-BHC is 0.02 ug/L. The

Page 7
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performance standard for gamma-BHC is 0.2 ug/L. Results of statistical t-test 

evaluations are summarized in Table 3.

5.2 Trend Analysis (Condition 2)

Sen's nonparametric slope analysis was used to evaluate the trends in groundwater 

data collected from wells MC-MW-04, MC-MW-05, MC-MW-06, MC-MW-09, MC- 

MW-10 and MC-MW-11. All BHC isomers having no detectable trend are 

considered to have reached asymptotic levels. A summary of trend analysis results 

is presented in Table 4. The Sen's nonparametric slope analysis and trend plots are 

presented in Appendix C. Following is an evaluation of statistical trend analysis for 

BHC isomers at each well.

MC-MW-04: Alpha-BHC exhibited a downward trend; however, alpha-BHC was 

below its performance standard and is considered moot with respect to 

achieving Condition 2. Beta-BHC, delta-BHC and gamma-BHC 

concentrations in groundwater at MC-MW-04 exhibited no statistically 

significant trends cind are considered asymptotic.

MC-MW-05: Alpha-BHC, beta-BHC, delta-BHC and gamma-BHC concentrations in 

groundwater at MC-MW-05 exhibited no statistically significant trends 

and are considered asymptotic.

MC-MW-06: Alpha-BHC, beta-BHC, delta-BHC and gamma-BHC concentrations in 

groundwater at MC-MW-06 exhibited no statistically significant trends 

and are considered asymptotic.
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MC-MW-09: Alpha-BHC, beta-BHC, delta-BHC and garruna-BHC concentration 

trends in groundwater at MC-MW-09 exhibited no statistically 

significant trends (asymptotic).

MC-MW-10: Alpha-BHC exhibited an upward trend; however, alpha-BHC was 

below its performcince standard and is considered moot with respect to 

achieving Condition 2. Beta-BHC, delta-BHC and gamma-BHC 

concentrations in groundwater at MC-MW-10 exhibited no statistically 

significant trends and are considered asympto tic.

MC-MW-11: Alpha-BHC, beta-BHC, delta-BHC and gamma-BHC concentrations in 

groundwater at MC-MW-11 exhibited no statistically significant trends 

and are considered asymptotic.
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6.0 WATER LEVEL MONITORING

Water level measurements are recorded at each of the groundwater sampling 

locations during each sampling event. Groundwater flow direction in the upper 

portion of the Lower Black Creek Aquifer is to the northeast as shown in Figure 2.

Water levels in the upper and lower portions of the Lower Black Creek Aquifer are 

measured annually at well pairs MC-MW-04/MC-MW-04D and MC-MW-05/MC- 

MW-05D to verify the upward vertical gradient from the lower portion of the Lower 

Black Creek Aquifer to the upper portion of the Lower Black Creek Aquifer. Water 

levels measured on October 3, 2017 confirm the presence of this upward hydraulic 

gradient.

Mclver Area B Mclver Area C

Water Level Elevation 
(ft. msl)

Vertical
Hydraulic
Gradient

Water Level Elevation 
(ft. msl)

Vertical
Hydraulic
Gradient

MC-MW-
04D

MC-MW-
04 2.54 ft. 

upward

MC-MW-
05D

MC-MW-
05 2.01 ft. 

upward370.58 368.04 366.18 364.17
msl - mean sea level
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7.0 RECOMMENDATIONS

Based on the results and evaluation of data from the Fall 2017 monitoring period 

and previous monitoring events, there is ample evidence that remedial measures 

have been effective and are on-going. The overall concentrations of BHC isomers 

are either stable or decreasing. The status of groundwater verification is 

summarized in Table 5. A summary of historical post-attainment groundwater 

monitoring results are presented in Table 6.

The concentration of alpha-BHC was above the performance standard (0.02 ug/L) at 

well MC-MW-11 (0.075 ug/L). The concentration of beta-BHC was above the beta- 

BHC performance standard (0.1 ug/L) at wells MC-MW-04 (0.11 ug/L), MC-MW-10 

(1.5 ug/L), and MC-MW-11 (0.67ug/L).

BHC isomer concentrations exhibited asymptotic conditions following the 2005 

groundwater monitoring period and post-attainment monitoring was initiated 

during the Fall 2006 groundwater monitoring event. Per the Performance Monitoring 

Plan (March 2000b), post-attaiiunent verification monitoring will be conducted until 

either Condition 1 (statistical t-test). Condition 2 (asymptotic conditions), and/or 

performance standards are achieved for four consecutive (semiannual) sampling 

events.

Condition 1 was not satisfied for the Mclver Site because statistical t-testing of 

alpha-BHC and beta-BHC concentrations at the 90% confidence level determined 

that their concentrations are above their respective performance standards.

Page 11
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Condition 2 (asymptotic levels) was satisfied during the Fall 2017 post-attainment 

monitoring period in all monitoring wells. This is the fifth consecutive sampling 

event to achieve this condition (also achieved during the Fall 2014, Spring 2015, Fall 

2015, and Spring 2016 monitoring periods). With the fourth consecutive sampling 

event, post-attainment groxmdwater verification monitoring had been achieved in 

accordance with the Performance Monitoring Plan.

SjmTerra recommends reducing the post-attainment groimdwater monitoring 

frequency based upon the achievement of Condition 2 asymptotic levels. A biennial 

groundwater monitoring frequency is proposed for the Mclver Dump Area. We 

suggest beginning this biennial sampling with the Fall 2017 sampling event where 

we will also submit the annual report with the summarized 2017 information. 

Monthly site inspections, security checks, area reconnaissance, and maintenance of 

the phytoremediation system will continue and documentation summarized in 

annual reports. Water level measurements of all wells will occur annually to confirm 

groundwater flow directions and the upward hydraulic head at the MC-MW-04/04D 

and MC-MW-05/05D well pair locations.

Page 12
P:\Syngenta.l053\01. Mclver Site\EPA Reports\Annual\2017\Draft Mclver 2017 Annual Report.docx



(

2017 Annual Operating Report
Mclver Dump Area, Aberdeen Pesticide Dumps Site
Syngenta Crop Protection

December 2017 
SynTerra

8.0 REFERENCES

March 2000a, Operation and Maintenance (O&M) Plan (Final) for the Mclver Dump Area; 
The Pinnacle Consulting Group, Greenville, SC.

March 2000b, Performance Monitoring Plan (Final) for the Mclver Dump Area; The 
Pinnacle Consulting Group, Greenville, SC.

February 2006, 2005 Annual Report - Mclver Dump Area; URS Corporation, 
Greenville, South Carolina 29615.

October 2006, APDS OU5 Mclver Site Meeting History; URS Corporation, Greenville, 
South Carolina 29615.

(

Page 13
P:\Syngenta.l053\01. Mclver Site\EPA Reports \Annual\2017\Draft Mclver 2017 Annual Reportdocx



PT-10

FIGURE 1
SAMPLING LOCATIONS 

MclVER DUMP AREA
ABERDEEN PESTICIDE DUMPS SITE 
MOORE COUNTY, NORTH CAROUNA

« Monitoring Weli 
• Piezometer

''V.* Surfece Water (Patterson Branch) 
;i Fomiar Source Areas 

Wetland/Marsh 
Gra» TtwrMip««prMuctatSyn1^fn R<

AMSim Mm MAOA Ck/A



MC-MW-M
373.68

e Monitoring Well 
• Piezometer

Groundwater Elevaiton Contour 
Groundwater Flow Direction 

'~'S^ Sutfece Water (Patterson Branch) 
Former Source Areas 
Weltand/Marsh 
Grass 
Trees

375.03 Groundwater Elevation Measured 
in October 2017.

FIGURE 2
POTENTIOMETRIC MAP 

MOVER DUMP AREA
ABERDEEN PESTICIDE DUMPS SITE 
MOORE COUNTY, NORTH CAROLINA

<■2
syril^
8owre» Sits survsy and Md msi 
TNt map Is a product of SynTtemasnauisttiasecijneyafdi 
any rasponaNMIy or KaMity watt rsgard to me tas of Ms map. and pmnoiM 
and meammandt tie Mapandart vadfloMMnofany data aefMned enma 

by user of ffus map pcDdui 
cmm 1111/2017 cr A noLp«xvsMs.ies3ci.iaenwaat#«uM«anM«Pia«wuMaabiM0iMM.



2017 Annual Operating Report
Mclver Dump Area, Aberdeen Pesticide Dumps Site December 2017
Syngenta Crop Protection S)mTerra

TABLE 1

POST-ATTAINMENT GROUNDWATER MONITORING SCHEDULE

MCIVER DUMP AREA 

ABERDEEN PESTICIDE DUMPS SITE

Well ID January-June July-Decembei Monitoring
Frequency

04-PZ-01<’’ — X Annual

MC-MW-030) — X Annuzd

MC-MW-04 X X Semiannual

MC-MW-05 X X Semiarmual

MC-MW-06 X X Semiannual

MC-MW-09 X X Semiannual

MC-MW-10 X X Semiannual

MC-MW-11 X X Semiannual

X - Sampling event 
Note 1 - Backgrotind well

P;\Syngenta.l053\01. Mclver Site\EPA Reports\Annual\2017\Draft Mclver 2017 Annual Report.docx
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2017 Annual Operating Report
Mclver Dump Area, Aberdeen Pesticides Dumps Site December 2017 

SynTerra Corporation

TABLE 2
2013-2017 GROUNDWATER SAMPLING RESULTS 

MCIVER DUMP AREA
ARR'.Rni^Ii'Ar PirCTTr'TnE' niriunc cwnrc

Perfo
Analyte Standard 10/2/2013 4/15/2014 10/22/2014 4/16/2015 10/26/2015 5/3/2016 10/3/2017Alidia-BHC ug/L 
Beta-BHC ug/L 
Delta-BHC ug/L 
Gamma-BHC

0.0024 0.0025 0.0026 0.00260.0027 Sampled
Annually

00028 Sampled
Annually

< 0.003 Sampled
Annually

< 0.00290 0027 0.0028 < 0.003 0.00290.0016 0.0017 0.0017 0.0017

MC-MW-03.'\natytc 10/2/2013 4/150014 10/22/2014 4/160015 10/26/2015 50/2016 10/3/2017Alpha-BHC 0.0025 0.0027 0 0025 0.0027Beta-BHC 0.0029 Sampled
Annually

0.0031 Sampled
Annually

0.0028 Sampled
Annually

Delta-BHC 0.0029 00031 0.0028Gamma-BHC 0.0017 0.0018 0.0017 0.0018

MC-MW-04
Aaaivte 10/2/2013 4/15/2014 4/160015 10/25/2015 50/2016

BHC ug/L 0014 0.020
0.45
030

0.0078 0.005Beta-BHC
Delta-BHC

0 077

Analyte Unit Standard

V.W,3

MC

U.UU18

-MW-05

< U.UUil < 0 0027 < 0.0017

Alpha-BHC ug/L 
Beta-BHC u^ 
Delta-BHC ug/L 
Gamma-BHC ug/L

0.02
0.1
70
0.2

PfrrformRBr#

•.20
0 008 J
0.0017 J

< 0.0026
0.36
0.032 J
0.0039 J

< 0.0026
0012 

< 0.003
0.093

< 0.0029
< 0.0017 J

< 0 0026
0.028

< 0.0029
< 0 0017

< 00026
0.062

< 0.0029
< 0.0017

i»qaoi7
< 0.0026
< 0 003
< 0.0029

Unit Standard
ug/L

Beta-BHC ug/L 
Deha-BHC ug/L 
Gamma-BHC

(

Analyte Unit
Alpha-BHC ug/L 
Beta-BHC ug/L
Delta-BHC ug/L 
Gamma-BHC ue/L

Standard
0.02
0.1
70
0.2

10/2/2013 
00045 J
0.0075 J
0.011
0.002 J

4/15/2014
0.0052 J
0 0063 J

< 0.0089
0.0022 J

0.0047 J
0.015
0.0081 J
0.0025 J

4H6/2015
0.0048 

< 0.0028
0.0064 J
0.0026 J

10/26/2015
0 0043 IP
0.0049 IP
0.0071 IP

10/26/2015
0.034

< 0.0029
0054
0.015

lOa/2017
< 0.0025
< 0.0032 V
< 0.0029
< 0.0017

Analyte Unit Standard
MC-1VIW-1#

c
Beta-BHC u^ 
Delta-BHC ug/L 
Gamma-BHC ua/L

0.02
0.1
70
0.2

< 0.0024
0.26
0.0068 J

< 0.0025
iO.75
0016 J

< 0.0025
0.19
0.0037 J

< 0.0017

< 0.0025
0.53
0.0068 IF

< 0.0017

0 0029 IP
1.2
0013 P

< 0.0026 V

< 0.0026
0.038 P
0.0041 I

< 0.0017

10/3/2017 
0.0052 1
I.S0 i
0021
0.0049 IP

Analyte Unit Standard
MC-IWW-11

Alpha-BHC ugA, 
Beta-BHC ug/L 
DelU-BHC ug/L 
Gamma-BHC ua/L

0.02
0 1
70
0.2

0.17
1.1
0.52
0.083

a new a ■0.17
0.80
0.51
0.067

0.20

0.80
0 069

0.16
0.61 , 1
0.38
0.052

0.085
».4
0.28
0.027

0.14
'v-varaw

053
0.074

•.075 ,
M7
0.34

Notes: J = Estimated value
P Concentration diffidence between the primary and confirmation colunm>40V. The Lower result is reported.
r^Yeltol^W ^reporting limit is raised due to this disparity

< - Analyte not detected above the reportmg limit indicated

P:\Syngenta 1053\0l .Mclver Site\EPA Reports\AnnuaI\2017\Table 2-2013-2017 Groundwater Data
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2017 Annual Operatiim Report December 2017
Mclvcr Dump Area, Aberdeen Pesticide Dumps Site SynTetn Corporation

Table 3
Groundwater Verification Condition 1 Summary 

Mclver Dump Area, APDS, Aberdeen NC

L MC-MW-04 MC-MW-05 MC-MW-M
Analyte Unit
AIpba-BHC ug/L 0.0078 0.005 0.0025 0 0026 0.0026 0.0026 0.0026 0.0026 0.0026 0.0026
Beta-BHC ug/L 0J4 0,23 0,22 0,11 0.093 0.028 0.062 0.003 0.012 0.026 0.0040 0.0029
Delta-BHC ug/L 0.17 0.014 0.077 0.055 0.0029 0.0029 0.0029 0.0029 0.003 0.0029 0.0029 0.0029

|Gamma-BHC ag/L 0.0018 0.0031 0.0027 0.0017 0.0017 0.0017 0.0017 0.0017 0.0018 0.0017 0 0017 0.0017

1 MC-MW-09 !1 MC-MW-IO j1 MC-MW-11 1
Analyte Unit 4/lti/201S 10/26/2015 S/3/2016 10/3/2017 4/16/2015 10/25/2015 50/2016 10/3/2017 4/16/2015 10/250015 500016 10/3/2017
Alpha-BHC ug/L 00048 0.0043 03134 00025 0.0025 0.0029 0.0026 0.0052 0.16 0.0S5 0.14 0.075
Beta-BHC ug/L 0 0028 0.0049 0.0029 0.0032 0,53 IJ 0.038 1,50 0.6 0.4 IJ 0,67
DelU-BHC ug/L 0.0064 0.0071 0.054 0.0029 0.0068 0.013 0.0041 0.021 0.38 0.28 0.53 0.34

ug/L 0.0026 0.002 0.015 0.0017 0.0017 0.0026 0.0017 0.0049 0.052 0.0027 0074 0.032

1 1 t-Test Sample 9056 90% Pcrfannancc Achieve
Analyu Unit WHOLE SITE Alpha StdDev SlK Mean ConC Interval Conf. Level Standanl Condition 1
Alpha-BHC ug/L Sec Above 0.10 0.0446 24 0.025 0.0150 0,040 0.02 No
Beu-BHC ug/L See Above 0.10 0.4477 24 0.308 0.1503 „ 0,46 0.1 ...DelU-BHC ug/L See Above 0.10 0.1470 24 0.083 0.0494 0.13 70 Yes

|Gamma-BHC vfiJL \ See Above 0.10 0.0182 24 0.009 0.0061 0.02 0.2 Yes

J Yellow shaded areas indicate that Condition 1 was not achieved.
For the purpose of t-testing analysis, undetected concentrations are assumed to be at the analytical method detection limit. 
Data qualifiers, wdien applicable, are excluded in this table.

P:\Syngcnta.l053\01. Mclver Site\EPA Reports\AnnuaI\2017\Table 3 - 2017 t-Test Summary



2017 Annual Qporatiiie Report
Mdvcr Dump Area, Aberdeen Pesticide Dumps Site r2017

SynTerra Coiporatioa

Table 4
Groundwater Verification Condition 2 Summary 

Mclver Dump Area, APDS, Aberdeen NC

Perf. 1 MC-MW-04 Trend
Analysis

Below Perf.
Standard

Achieve 
Cottd. 2

Analyte Unit Standard
Alpha-BHC ug/L 
Beta-BHC ug/L 
Delta-BHC ug/L 
Gamma-BHC ug/l.

0.02
0.1
70
02

0.08S
0.44
0.47

0.010

0.020
0.45
0.30

0.003

0.012
0.34
0.17

0.0018

0 021
0.23
0 14

0.0031

0.0078
0.22

0.077
0.0027

0.005
0.11

0.055
0.0017

Downward'
Asymptotic
/VsympUMic'
Asyn^totic'

Yes
No
Yes
Yes

Yes
Yes
Yes
Yes

Perf. 1_____ MC-MW-05 Below Perf. 
Standard

Achieve
Cond.2

Analyte Unit Standard Analysis
ftipna^om,; ug^L 
Beta-BHC ug/L 
Delta-BHC ug/L 
Gamma-BHC ur/L

0.02
0.1
70
0.2

0.0026
0.36

0.032
0.0039

0.0026
0.012
0.003
0.0017

0.0025
0.093

0.0029
0.0017

0.0026
0.028
0,0029
0.0017

0.0026
0.062
0.0029
0,0017

0.0026
0.003
0.0029
0.0017

Asymptotic
Asymptotic
Asymptotic'
Asymptotic'

Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Analyte Unit
Perf.

SUndird 4/15/2014 10/22/2014
MC-IV

4/16/2015
lW-06 Trend Below Perf. Achieve

Alpha-BHC ug/L 
Beta-BHC ug/L 
Delta-BHC ug/L 
Gamma-BHC ur/I.

0.02
0.1
70
0.2

0 0025 
0.05

0,0029
0.0017

0.0025
0.018
0.0028
0.0017

0.0026
0.012
0.003

0.0018

0.0026
0.026

0.0029
0.0017

0.0026
0.0040
0.0029
0.0017

0.0026
0.0029
0.0029
0.0017

Analysis
Asymptotic
Asymptotic
Asymptotic'
Asymptotic*

Standard
Yes
Yes
Yes
Yes

Cond.2
Yes
Yes
Yes
Yes

Analyte Unit
Perf.

Standard 4/15/2014 10/22/2014
MC-1^

4/16/201S
lW-09 Trend Below Perf. Achieve

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC

ug/L
ug/L
ug/L

±El.

002
O.l
70
0.2

0 0052 
0.0063
0.0089
0.0022

0.0047
0.015

0.0081
0.0025

0.0048
0.0028
0.0064
0.0026

0.0043
00049
0.0071
0.002

0034
0.0029
0.054
0.015

0.0025
0.0032
0.0029
0.0017

Analysis
Asymptotic
Asymptotic
Asymptotic'
Asymptotic'

Standard
Yes
Yes
Yes
Yes

Cond. 2
Yes
Yes
Yes
Yes

Analyte Unit
Perf.

Standard
Alpha-BHC ug/L 002 00025 0.0025 0.0025 00029 0.0026 0.0052
Beta-BHC ug/L 0.1 0.75 0 19 0.53 1.2 0.038 1.5
Delta-BHC ug/L 70 0.016 00037 0.0068 0.013 0.0041 0 021
Gamma-BHC ug/L 0.2 0.0021 0.0017 0.0017 0.0026 0.0017 0,0049

Trend
Analysis
Upward'

Asymptotic
Asymptotic'
Asymptotic'

Below Perf. 
Standard

Yes
No
Yes
Yes

Achieve
Cond.2

Yes
Yes
Yes
Yes

Analyte Unit Sundard
MC-h

4/16/2015
fw-n Trend Below Perf. Achieve

Alpha-BHC ug/L 
Beta-BHC ug/L 
Delta-BHC ug/L 
Gamma-BHC ug/l.

0.02
0.1
70
0.2

0 17
0.80
0.51
0.067

0.20
1.1

0.80
0.069

0.16
061
0.38
0052

0.085
0.4

0.28
0.027

014
13

0.53
0.074

0 075
0.67
0.34
0.032

Asymptotic
Asymptotic
Asymptotic'

No
No
Yes
Yes

Cond. 2 
Yes 
Yes
Yes
Yes

(

Notes: 1) the Performance Standard has been achieved at this well for this BHC isomer historically and during this most recent sampling
evait. trend analysis IS moot and is considered a satisfied condition.

J = Estiniated value
t-'-'-—.....-1 Yellow shaded areas indicate that most recent I

was not achieved.
ition is above performance standard and Condition 2

P:\SyngenU.1053\01. Mclver Site\EPA Reports\ Annual\20t7\Table 4 - 2017 Trend Analysis Summary



2017 Annual Operating Report December 2017
Mclver Dump Area, Aberdeen Pesticide Dumps Site SynTerra, Inc.

(

TABLE 5

GROUNDWATER VERIFICATION STATUS SUMMARY 
MCrVER DUMP AREA 

ABERDEEN PESTICIDE DUMPS SITE

C

Aquifer
Compound
AndWeU

ID

Condition 1 Condition! October 2017
Is 90% Conf. 

Limit of mean less 
Oian performance 

std.?

Trends Analysis: 
increasing, decreasing, or 

asymptotic trend

Achieve
Performance

Standard?

Scope: Aquifer Scope: Individual wells Scope: Individual 
wells

Alpha-BHC (Performance Standard - 0.021 Ug/L)
MC-MW-04 0.005 ug/L
MC-lVIW-05 < 0.0026 ug/L
MC-MW-06 Not Satisfied Satisfied < 0.0026 ug/L
MC-MW-09 (0.040 ug/L) <0.0025 ug/L
MC-MW-10 0.0052 ug/L
MC-MW-ll 0.075 ug/L

i fiieta-BHC (Performance Standard -0.1 ue/L1
i MC-MW-04 0.11 ug/L1 MC-MW-05

<0.003 ug/LI MC-MW-06 Not Satisfied Satisfied <0.0029 ug/L1 MC-MW-09
(0.46 ug/L) < 0.0032 ug/L

ULBC S MC-MW-10 1.50 ug/L
i MC-MW-ll 0.67 us/L

Aquifer B elta-BHC (Performance Standard - 701afi/L)
MC-MW-04 0.055 ua/L
MC-MW-05 Satisfied <0.0029 ua/L
MC-MW-06 <0.0029 u2/L
MC-MW-09 XU14*ZU10 Satisfied <0.0029 ue/L
MC-MW-10 (0.13 ug/L) 0.021 ug/L
MC-MW-ll

Gamma-BHC (PerformaiM^ Standard - 0.2.Ug/L)
MC-MW-04 <0.0017 mt/L
MC-MW-05 Satisfied <0.0017 ue/L
MC-MW-06

Satisfied < 0.0017 ue/L
MC-MW-09 ^Ul^-ZUlO <0.0017 ue/L
MC-MW-10 (0.02 Ug/L) 0.0049 ue/L
MC-MW-ll 0.032 ue/L

Condition fijr groundwater verification not satisfied.

(

P;\Syngenta.l053\01. Mclver Site\ EPA Reports\Aimual\2017\Table 5 - 2017 GW Verification Status
Summary-doc
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2017 Annual Operating Report
Mclver Dump Area, Aberdeen Pesticide Dumps Site
Syngenta Crop Protection

December 2017
SynTerra

TABLE 6
SUMMARY OF POST-ATTAINMENT GROUNDWATER MONITORING

RESULTS
MCIVER DUMP AREA 

ABERDEEN PESTICIDE DUMPS SITE
Post-Attainment

Monitoring
Event

Asymptotic
Levels

Maintained?
Comments

Fall 2006 No First post-attaiiunent monitoring event.
Downward trend (b-BHC) at MC-MW-05.

Spring 2007 No Downward trends: MC-MW-05 (a- & b-BHC) & MC-MW-11 (b- & g-BHQ 
Upward trend: MC-MW-04 (a-BHO.

Fall 2007 No Downward trend (b-BHC) at MC-MW-11.
Spring 2008 No Downward trend (b-BHC) at MC-MW-11
Fall 2008 No Downward trend (b-BHC) at MC-MW-11.
Spring 2009 No Downward trend (b-BHC) at MC-MW-11.
Fall 2009 No Downward trends:MC-MW-04 (a-BHC) & MC-MW-11 (a-& b-BHC)
Spring 2010 No Downward trends: MC-MW-04 (a- & b-BHC) & MC-MW-11 (a-BHC). 

Upward Trend: MC-MW-09 (a-BHC).
Fall 2010 No Downward trends: MC-MW-04 (a- & b-BHC) & MC-MW-11 (a-BHQ. 

Upward Trend: MC-MW-09 (a-BHC)
Spring 2011 No Downward trends: MC-MW-04 (a- & b-BHC) & MC-MW-11 (a- & b-BHO
Fall 2011 No Downward trends: MC-MW-04 (a-& b-BHC) & MC-MW-11 (a- & b-BHQ
Spring 2012 No Downward trends: MC-MW-04 (a-& b-BHC) & MC-MW-11 (a- & b-BHQ

FaU2012 No Downward trends: MC-MW-04 & MC-MW-10 (b-BHQ & MC-MW-11 (a-

Spring 2013 No Downward trends: MC-MW-04 & MC-MW-5 (b-BHQ & MC-MW-11 (a- 
BHC & b-BHC).

FaU 2013 No Downward trends: MC-MW-04 (b-BHC) & MC-MW-11 (a-BHC).
Spring 2014 No Downward trends: MC-MW-04 (b-BHO
Fall 2014 Yes 1" Post-Attainment of Asymptotic Condition 2
Spring 2015 Yes 2"‘‘ Post-Attainment of Asymptotic Condition 2
Fall 2015 Yes 3"^ Post-Attainment of Asymptotic Condition 2
Spring 2016 Yes 4* Post-Attainment of Asymptotic Condition 2
Fall 2017 Yes S* Post-Attainment of Asymptotic Condition 2

P:\Syngenta.l053\01. Mclver Site\EPA Reports\ Annual\2017\Draft Mclver 2017 Annual Report.dc



APPENDIX N

Acceptable Method for Estimating the Time Before Attainment of a Groundwater
Performance Standard

There are different approaches for estimating the time before attainment of a performance standard for 
groundwater. The choice of which method to use is dependent upon the data set being evaluated. Three 
approaches to determining the time to attainment are presented below. Other methods may be 
appropriate for the data set being tested and should be presented to EPA for concurrence on the 
proposed alternate approach. The selection of which method to use depends on the data set being 
evaluated.

The most straightforward procedure to use is a simple linear regression analysis to determine line slope. 
This test is appropriate for a normally distributed population. Before using this test, the data set is tested 
for normality. Different tests can be used to test the normality of a data set such as the Anderson-Darling 
test (Anderson, T.W. and D.A. Darling, 1952). If the normality testing indicates the data set is probably 
normally distributed, then run a simple linear regression analysis to estimate the time before 
concentrations decline to the remediation end point. There is some uncertainty to the slope of the trend 
line that should be accounted for in the regression analysis. Plan on using a 95% confidence on the trend 
line slope to get a range in potential times before attainment of a cleanup level is reached.

If the data set is not normally distributed, the data set can be log-transformed and the log-transformed 
data set can be tested for normality. If the transformed data set appears to be normally distributed, the 
log-transformed data set can be subjected to linear regression as per the procedure outlined above.

A lack of normality for either the raw sample data or log-transformed data sets means that a 
nonparametric trend line slope for the time versus concentration must be evaluated. A potential approach 
is the calculation of a Theil slope estimate (see Helsel and Hirsch, 2000, Section 10.1).

After calculating all pairs of slopes, they are grouped in ascending order. From this aggregation of slope 
estimates, the median slope is calculated. This slope is the estimated average rate of change in 
concentration between two sample periods. It can be used to estimate when the concentration will 
change to some specified value; e.g. for TCE, the 5 ug/L MCE. Also, using the data set of slope 
estimates, a confidence interval on the median slope can be calculated. The lower confidence limit on 
the median at a specified confidence can be used to estimate the longest period for anticipated 
attainment of the pre-specified endpoint (the TCE MCE).

Anderson, T. W.; Darling, D. A. (1952). "Asymptotic theory of certain "goodness-of-fit" criteria based 
on stochastic processes," Annals of Mathematical Statistics. 23: 193-212.

Helsel, D.R., and R.M. Hirsch, 2000, Statistical Methods in Water Resources, Elsevier Publishers, 
Amsterdam, 529 p.



Below are references to two documents that were not available the last time this effort was requested in 
2008 FYR for this Site. The information in these references may be found to be helpful.

U.S. EPA. 2014. Recommended Approach for Evaluating Completion of Groundwater Restoration 
Remedial Action at a Groxmdwater Monitoring Well. Office of Solid Waste and Emergency Response, 
Directive 9283.1-44. Available: httDs://semsDub.eDa.gov/work/HO/173689.pdf

U.S. EPA. 2011. An Approach for Evaluating the Progress of Natural Attenuation in Groundwater. 
Office of Research and Development, EPA 600/R-l 1/204. Available: 
https://nepis.epa.gOv/Exe/Z vPDF.cgi?Dockev=P100DPOE.pdf




